UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 100004434

REGION 8
1595 Wynkoop Street
Denver, CO 80202-1129
Phone 800-227-8917
www.epa.gov/region8

MAY 1 7 2018

Ref: 8ENF-RC

GENERAL NOTICE LETTER
CERTIFIED MAIL: RETURN RECEIPT REQUESTED

Mr. Richard Latzer, President and Chief Executive Officer
Transamerica Realty Services, Inc.

505 Sansome Street

San Francisco, California 94111-3106

Re: General Notice Letter and Notice of Intent to File Lien, Illinois Gulch Site located southeast
of Breckenridge, in Summit County, Colorado, Superfund #A8-88

Dear Mr. Latzer:

The U.S. Environmental Protection Agency is charged with responding to the release or threatened
release of hazardous substances, pollutants and contaminants into the environment and with
enforcement responsibilities under the Comprehensive Environmental Response, Compensation, and
Liability Act, as amended (“CERCLA” or “Superfund”), 42 U.S.C. sections 9601-9675.

The EPA has documented the release and threatened release of hazardous substances into the
environment at the Illinois Gulch Superfund Site (Site) located southeast of Breckenridge, in Summit
County, Colorado. In response to the release and threatened release of hazardous substances at the Site,
the EPA has spent public funds and anticipates spending additional public funds. These actions have
been and will be taken by the EPA pursuant to CERCLA.

Notice of Potential Liability

Under section 107(a) of CERCLA, potentially responsible parties (PRPs) may be held liable for all
costs incurred by the EPA (including interest) in responding to any release or threatened release of
hazardous substances at the Site, unless the PRP can show divisibility or any of the other statutory
defenses. PRPs include current and former owners and operators of the Site, as well as persons who
arranged for treatment and/or disposal of any hazardous substances found at the Site and persons who
accepted hazardous substances for transport and selected the site to which the hazardous substances
were delivered.

Based on the information collected, the EPA has determined that that Transamerica Realty Services,
Inc. (Transamerica) may be liable under section 107(a) of CERCLA with respect to the Site as a current
owner at the Site.



Invitation to Discuss Future Response Actions at the Site

The EPA would like to meet with Transamerica to discuss the EPA’s findings from the Combined
Assessment completed at the Site (Attached as Enclosure 1)! and potential approaches to addressing
releases and threatened releases of hazardous substances at the Site. We suggest holding such meeting at
a mutually agreeable time at the EPA’s regional offices in Denver. Please contact the EPA enforcement
attorney assigned to this matter, Douglas Naftz, to schedule this meeting using the following contact
information:

Douglas Naftz

Attorney, Legal Enforcement Program (8ENF-L)
U.S. EPA Region 8

1595 Wynkoop Street

Denver, CO 80202-1129

(303)-312-6942

Naftz.Douglas@epa.gov

Notice of Intent to Perfect Lien

Section 107(l) of CERCLA, 42 U.S.C. § 9607(l) provides that all response costs for which a person is
liable to the United States shall constitute a lien in favor of the United States upon all real property and
rights to such property which: (1) belong to such person, and (2) are subject to or affected by a removal
or remedial action. Such a Superfund lien applies to all property owned by the potentially responsible
party upon which the response action has been taken, not just the portion of the property directly
affected by cleanup activities.

As a result of the response actions taken or to be taken by the EPA, the EPA hereby notifies
Transamerica of the Agency’s intent to file a lien against Transamerica’s property that is subject to the
EPA’s response actions at the Site. The Summit County Colorado Assessor’s information of the
properties subject to the EPA’s lien is included in Enclosure 2 to this letter.

The EPA has established a Lien Filing Record consisting of documents relating to its decision to file a
notice of the lien. An index of this Record is included in Enclosure 3 to this letter. The Lien Filing
Record is kept at the EPA Region 8 offices, and may be reviewed and copied at reasonable times by
prior arrangement with:

Douglas Naftz

Attorney, Legal Enforcement Program (8ENF-L)
U.S. EPA Region 8

1595 Wynkoop Street

Denver, CO 80202-1129

(303)-312-6942

Naftz.Douglas@epa.gov

Transamerica may notify the EPA in writing within fourteen calendar days from the date of the mailing
of this letter if the company believes that the EPA’s information or belief supporting the filing of a lien

! Note: A full version of the Combined Assessment (including all tables, figures, maps, and attachments) can be
provided electronically upon request to the EPA.
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is in error. Also within those fourteen days, Transamerica may request in writing to meet with a neutral
EPA official to present any information Transamerica has to show that the EPA does not have a
reasonable basis on which to file a notice of lien. Transamerica should describe this information in its
written request to meet with an EPA official. Any written submissions or request for a meeting should
reference the Site and be addressed to Mr. Naftz at the address set forth above.

If Transamerica would like an informal meeting regarding this notice of intent to perfect a lien with
EPA staff, in person or by telephone, prior to submitting anything in writing, or prior to meeting with a
neutral EPA official selected to review Transamerica’s written submission, please contact Mr. Naftz,
whose address and telephone number appear above.

If the EPA receives a written submission or a request for a meeting from Transamerica regarding this
notice of intent to perfect a lien within fourteen calendar days from the date of the mailing of this letter,
the EPA will review Transamerica’s submission or request for a meeting. If the EPA agrees, based on
Transamerica’s submission, that it does not have a reasonable basis to file a notice of a lien on the
Property, the EPA will not file its notice of lien and will so notify the company. If the EPA still
believes there is a reasonable basis on which to file a lien, Transamerica’ s written submission or
request will be referred, along with the Lien Filing Record, to a neutral EPA official selected for the
purpose of reviewing the submission or for conducting the meeting.

Transamerica may choose to attend a meeting via a telephone conference or in person. The EPA will be
represented by its enforcement staff, including a representative from the Legal Enforcement Program.
Transamerica may be represented by counsel. The meeting will be held before a neutral EPA official.
This will be an informal meeting in which Transamerica may provide the EPA with information
explaining why the EPA’s position requires reconsideration. The meeting will not be conducted under
rules of evidence or under formal administrative or judicial procedures. The sole issue at the meeting
will be whether the EPA has a reasonable basis under CERCLA Section 107(l), 42 U.S.C. § 9607(1), on
which to file a notice of a lien.

After reviewing Transamerica’s written submission, or conducting a meeting if one is requested, the
neutral EPA official will issue a recommended decision based upon the Lien Filing Record, as well as
any written submission and any information provided at the meeting. The recommended decision will
state whether the EPA has a reasonable basis to file a notice of lien and will be forwarded to an EPA
official authorized to execute liens. Transamerica will be furnished a copy of the recommended
decision and notified of the Agency’s action.

Neither Transamerica nor the EPA waives or is prohibited from asserting any claims or defenses in any
subsequent legal or administrative proceeding by the submission of information, a request for and
participating at a meeting, or issuance of a recommended decision by a neutral EPA official that the
EPA has, or does not have, a reasonable basis on which to file a notice of lien.

Information that May Assist You

On January 11, 2002, President George W. Bush signed into law the Superfund Small Business
Liability Relief and Brownfields Revitalization Act. This Act contains several exemptions and defenses
to CERCLA liability, which the EPA suggests that all parties evaluate. Transamerica may obtain a
copy of the law at: https://www.epa.gov/brownfields/summary-small-business-liability-relief-and-
brownfields-revitalization-act and review the EPA’s guidance regarding Superfund at:
https://cfpub.epa.gov/compliance/resources/policies/cleanup/superfund.
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Please give these matters your immediate attention and respond within the timeframes specified above.
If you have any questions, please contact Douglas Naftz, EPA Enforcement Attorney, at (303) 312-
6942 or Mike Rudy, Enforcement Specialist, at (303) 312-6332. Thank you for your cooperation in this
matter.

Sincerely, (/L_\‘
Aaron Urdiales, Director
RCRA/CERCLA Technical Enforcement

Program Office of Enforcement,Compliance
and Environmental Justice

M(&”W/W—\

Andrea Madigan Supervisory Attorney

Legal Enforcement Program

Office of Enforcement, Compliance
and Environmental Justice

Enclosures:

Enclosure 1 - Combined Assessment for Illinois Gulch Superfund Site
Enclosure 2 - Property Descriptions

Enclosure 3 - Lien Record Index

eC; Gregg Snitker, Senior Attorney, AEGON USA Realty Advisors, LLC (via e-mail)
Daniel Goodman, Senior Counsel, Transamerica (via e-mail)
Eric Waeckerlin, Esq., Davis Graham & Stubbs LLP (via e-mail)
Douglas Naftz, 8ENF-L (via e-mail)
Andrew Schmidt, 8EPR-SR (via e-mail)
Mike Rudy, 8ENF-RC (via e-mail)
Dianna Lim, 8EPR-PS (via e-mail)
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AT RO O A
1892843

COMBINED ASSESSMENT FOR SITE INSPECTION/REMOVAL ASSESSMENT
AT
ILLINOIS GULCH
BRECKENRIDGE, SUMMIT COUNTY, COLORADO

Prepared for
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 8

Prepared by
WESTON SOLUTIONS, INC.
Region 8 Superfund Technical Assessment and Response Team

March 2017
Date Prepared March 20, 2017
CERCLA ID/Site Spill Identifier No.: CONO000803078/A888
TDD No. 0004/1504-10
Document Control No. W023.1A.00519
Contract No. EP-S8-13-01
U.S. EPA Site Assessment Manager Jean Wyatt

TDD 004/1504-10

This document was prepared by WESTON START for the identified user(s) and the EPA, as tasked by the EPA. It shall not be released or
disclosed in whole or in part without the express written permission of the identified user(s) or the EPA.



COMBINED ASSESSMENT: SITE INSPECTION/REMOVAL ASSESSMENT
FOR
ILLINOIS GULCH
BRECKENRIDGE, SUMMIT COUNTY, COLORADO

Prepared for
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region §

Prepared by
WESTON SOLUTIONS, INC.
Region 8 Superfund Technical Assessment and Response Team

March 2017

Reviewed and Approved by: ﬂ/ém W Date: (é / 20 / ( ’7’/

Wyatt
A Site Assessment Manager

Prepared by: \ //L/\ Date: /‘7?() ZO) ) :('
arfa Dbnes
WESTON START Senior Project Scientist

Reviewed and Approved by: //h / Date: B dSoflF

"Mark Blanchafﬂ‘? G.
WESTON START Project Manager

TDD 004/1504-10

-

This document was prepared by WESTON START for the identified user(s) and the EPA, as tasked by the EPA. It shall not be released or
disclosed in whole or in part without the express written permission of the identified user(s) or the EPA.



Tllinois Gulch Combined Assessment

March 2017
Revision 7
Page i
CONTENTS
1. INTRODUCTION...ccuiiiuinsuinensnnssissasssesssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssss 1
L1, PrOJECt ODJECIVE....eiiuiiiiieeiiieiie ettt ettt ettt sttt e et e st e enbeessaeenseeenneenneas 1
1.2, PIOJECT SCOPE ettt ettt ettt et eaneas 2
2. SITE BACKGROUND ....ucouiiniiiniisrinsnicseisancssissesssecssncsssssssssessssssssssssssssssssssssssssssssssssssssssss 3
200 D 7 1o 1 5 o) s USSR 3
20010 PUZZIE MINE .. 3
2.1.2. Ouray Mine (at the Location of the Historic Wakefield Sawmill) .............. 4
2.1.3. Mines on Little MOUNTAIN ....ccceeviiriiiiiiieiieieeeeee e 5
2.1.4. Boreas Pass Road and Mayo Gulch Piles ..........cccoceriiiiiiiniinniiniieee. 5
2.1.5. Laurium MINE ....oc.eeiuiiiiiiieieeieeiiest ettt et st 6
2.1.6. Mountain Pride MINE .........ccccoeiiiiiiiieiiiieeiie ettt 6
2.2, Project DESCIIPHION. ..c.uiiiiieiieeiieeieeeiie ettt et e et e e e beeeteeebeessaeessaessaeesseessseenneas 7
2.3, Operational HIStOTY ......ooiiiiiriiniieiieiterieeeeiecte ettt 8
2.3.1. Puzzle, Ouray, and Gold Dust Mines............ccceevveerreenieesirenieeiienieeieeeenens 8
2.3.2. Mines on Little MOUNAIN ......ccveiiiiiiiiiiieciie e 9
2.3.3. Other Mines in [Ilinois GUICh ..........c.cooiiiiiiiiiiiiiieceee e 9
2.4, Physical CharacteriStiCs .......cevuiriuieriieeiieiie ettt ettt et ebe e 10
2.4.1. Regional CHMALE ....cceeiiiiiiiiiieiieeeeeee e 10
2.4.2. Geologic and Hydrogeologic Setting...........ccceeveeriieneeniiinienieeeeeeeeneen 11
2.4.3. Hydrolo@iC SEttNG .......ccueeeiiieeiiiieeieeeiee ettt eee e sree e ree e s 11
2.4.4, Vegetation and Wildlife...........coooiiiiiiiiiiiiii e, 12
2.5, Current Sit€ CONAITIONS. ...cc.uiiiiiriiiiieiieeite ettt 14
2.6.  Previous INVEStIZAtIONS ........oevuiiiiiiiieiieeiie et e 16
3. SUMMARY OF SAMPLING EVENTS/DATA USED IN THIS ASSESSMENT ....18
3.1, Groundwater SAMPIING .......coooiieiiiiiiieie et 18
3.2, Surface Water SAmpPling ........c..cccueeviieiiieiiieiieeieeee ettt 19
3.3, Sediment SAMPIING .....cc.eoiiiiiiiiiiiiii et 21
3.4, SO1l SAMPIING....oiiiiiiiii e 21
3.4.1. XRF Field SCreening.........ccceevuieriiiiiieiiieiieeiie ettt 21
3.4.2. Soil SAMPIING....ooiiiiiiiiii s 21
3.5, AL SAMPINGZ ..ttt ettt e 23
3.6.  Data Quality Assurance/Quality Control Results ...........c.cccceeviieviieniieiienieenenee, 23
3.6.1. July 2014 SamPling.......c.cooieeiieiiiiiieieeieere et 23
3.6.2. September 2014 SAMPIING .....c.eooiieiiieiiieiiecie et 24
3.6.3. October 2015 SAMPLING ...ccveeveieriiiiiieie et 24
4. BENCHMARK SCREENING EVALUATION....cucevininsuisrensissanssesssessssssessanssasssessns 25
4.1, HRS Screening RESUILS ........cooiiiiiiiiiiiieieceeee e 27
4.1.1 Puzzle Mine/Willard Adit - HRS Screening Results..........ccccveevvieeniieennenn. 28
4.2, Human Health and Environmental Screening Results.............cccocveviiiiieninanenne. 34
4.2.1. Illinois Gulch Drainage (presented from upstream to downstream).......... 34
4.2.2. Tron Springs Gulch Drainage ..........ccceevveevieiiieniieeiieeeceeeeee e 40
5. MIGRATION PATHWAYS ANALYSIS..cciiiiiniininsinsensesssissanssessssssssssassssssssssessns 46
5.1, Sources of Contamination...........eveeuerierierierienieeeetene et 46
TDD 004/1504-10

This document was prepared by WESTON START for the identified user(s) and the EPA, as tasked by the EPA. It shall not be released or
disclosed in whole or in part without the express written permission of the identified user(s) or the EPA.



Tllinois Gulch Combined Assessment
March 2017

Revision 7

Page ii

5.1.1. Puzzle Mine/Willard Adit Waste Area .........ccccovceeveeieneenienienieeeienenne 46

5.2, Groundwater Pathway .........ccoccooiiiiiiii e 47

5.2.1. Groundwater TAreLs .........cceeeieriieriieiieeiierie ettt 47

5.2.2. Groundwater Pathway Conclusions...........cccceeevueeniiiiienieiiienieeceeeeeen 49

5.3, Surface Water Pathway .........ccceeiiiiiiiiiiieiieiece e 49

5.3.1. Surface Water Targets........ccceveeeiieiienieeiiesie e 49

5.3.2. Surface Water Pathway Conclusions............ccoeevervieciienieeiiienieeieeeee e 51

5.3.3. Summary of Surface Water Quality.........ccocoeeriiiiiiinieiniiiiieeeeeeeeeen 55

5.4.  Soil Exposure and Air Pathway .........cccoeciiriiiiiiiiiciiciececeeeee e 55

5.4.1. Soil Exposure and Air Pathway Targets ..........ccoceeerienienenininncnicnenn 55

5.4.2. Soil Exposure and Air Pathway Conclusions ............ccceeeveeeiienieecieennneennen. 56

6. DATA GAPS 58
7. INVESTIGATION SUMMARY ...cuuiiviiisensuicsnncsessansssnssssssessssssssssssassssssssssssssasssssssssssssns 59
7 T 101 0| ¢ PSSO PUSR 59

7.1.1. Lower Illinois Gulch - Waste Piles........ccccoeeviieeiiieciiiecieeeeeeeee e, 59

7.1.2. Adit DIaiNa@es ....ccveevvieiiieiieeiieiie ettt esieeereeseee e eseaeeseessaeesseessseenneas 61

7.2, Summary Of TArZeS.....coouerieiiiriirieieeteeet ettt 62

7.2.1. Puzzle Mine/Willard Adit Waste Area Targets .........ccceecveevveerveerreenveennen. 62

7.2.2. 1llin0is GulCh Targets ......c.cccoerieriiiiiiiniieieeereeeeee e 63

7.2.3. Puzzle Extension Shaft and Illinois Gulch Road Piles Targets ................. 63

7.2.4, Laurium MiIne Targets ........ccccceevieeiiienieeiieiie ettt 63

7.2.5. Mountain Pride Mine Targets .........ccccevueevuierieeiiieniieieenie e 64

7.3. Removal Assessment/Considerations ............cecueereeeiierieniieenieeieesie e 64

7.3.1. Puzzle Mine/Willard Adit Waste Area, Iron Springs .........c.cccceeeeveernrennen. 64

7.3.2. Surface Water QUAality........ccceviiriiiiiiiiiieiieie e 65

7.3.3. Other Waste Pile Areas in [llinois Gulch..........ccooeeiiniiiiniiniiieeee, 65

8. REFERENCES . ...uuiiiiiiniiiinnnnniicnsnnniosssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 68
TDD 004/1504-10

This document was prepared by WESTON START for the identified user(s) and the EPA, as tasked by the EPA. It shall not be released or

disclosed in whole or in part without the express written permission of the identified user(s) or the EPA.



Tllinois Gulch Combined Assessment

March 2017
Revision 7
Page iii
LIST OF TABLES
Table A Total Metals Observed Releases (Embedded in text)
Table B Dissolved Metals Observed Releases (Embedded in text)
Table C Soil Metals Observed Releases (Embedded in text)
Table 1 Sample Summary - 2014
Table 2 XRF Results Summary — July 2014
Table 3 Field Data Summary - 2014
Table 4-1A Source Surface Water Analytical Results Summary — July 2014
Table 4-1B Source Surface Water Analytical Results Summary — September 2014
Table 4-2 Source Soil Analytical Results Summary — July 2014
Table 4-3 Waste Piles Analytical Results Summary — July 2014
Table 5-1A Determination of Observed Release for Illinois Gulch — July 2014
Table 5-1B Determination of Observed Release for Illinois Gulch — September 2014
Table 6-1A Surface Water Analytical Results Summary — July 2014
Table 6-1B Surface Water Analytical Results Summary — September 2014
Table 6-2A Iron Springs Gulch Surface Water Analytical Results Summary — July 2014
Table 6-2B Iron Springs Gulch Surface Water Analytical Results Summary — September 2014
Table 7-1A Illinois Gulch Surface Water Migration Pathway - July 2014
Table 7-1B Illinois Gulch Surface Water Migration Pathway - September 2014
Table 7-2A Iron Springs Gulch Surface Water Migration Pathway - July 2014
Table 7-2B Iron Springs Gulch Surface Water Migration Pathway - September 2014
Table 8 Residential Soil Sampling Locations — October 2015
Table 9-1 [llinois Gulch Residential Soil Sampling Analytical Results Summary
Table 9-2 Source Sediment Sampling Analytical Results Summary
LIST OF FIGURES
Figure 1 Site Location Map
Figure 2 Mine Related Features Topographic Map
Figure 3 Mine Related Features Aerial Image Map
Figure 4a Surface Water Sample Locations
Figure 4b Soil Sample Locations
Figure 5 Willard Pile Soil Sample Locations
Figure 6 Other Waste Pile Soil Sample Locations
Figure 7 Willard Pile XRF Sample Locations
Figure 8 Other Waste Pile XRF Sample Locations
Figure 9 October 2015 Residential Soil Sampling
Figure 10 Groundwater 4-Mile Radius Map
Figure 11 15-Mile Surface Water Target Distance Limit Map
Figure 12 Wetlands Map
APPENDICES
Appendix A 2015 Site Reconnaissance Photograph Log
Appendix B 2014 Final Data Summary Report
Appendix C 2014 Laboratory and Data Validation Reports
Appendix D 2015 Residential Soil Sampling Event Summary
Appendix E 2015 Laboratory and Data Validation Reports

TDD 004/1504-10

This document was prepared by WESTON START for the identified user(s) and the EPA, as tasked by the EPA. It shall not be released or
disclosed in whole or in part without the express written permission of the identified user(s) or the EPA.



Tllinois Gulch Combined Assessment

March 2017
Revision 7
Page iv
LIST OF ACRONYMS
pg/L micrograms per liter
amsl above mean sea level
bgs below ground surface
CA Combined Assessment
CDPHE Colorado Department of Public Health and Environment
CDWR Colorado Division of Water Resources
CERCLA Comprehensive Environmental Response, Compensation, and Liability
Act
COC Contaminants of Concern
COPC Contaminants of Potential Concern
CPW Colorado Parks & Wildlife
CRSC Cancer Risk Screen Concentration
DNR Colorado Department of Natural Resources
DRMS Colorado Division of Reclamation, Mining, and Safety
Eco Ecological
ECOS Environmental Conservation Online System
EPA U.S. Environmental Protection Agency
ESAT Environmental Services Assistance Team
ft feet
GPS global positioning system
HRS Hazard Ranking System
IGR [llinois Gulch Road Pile
[PaC Information, Planning, and Conservation System
Ibs/day pounds per day
LM Laurium Mine Pile
mg/L milligram per liter
MP Mountain Pride Pile
NFSR National Forest System Road
NOAA National Oceanic and Atmospheric Administration
NPL National Priorities List
OHV off-highway vehicle
PVC polyvinyl chloride
QAPP Quality Assurance Project Plan
RA Removal Assessment
RDSC Reference Dose Screen Concentration
RSL Regional Screening Level
SACM Superfund Accelerated Cleanup Model

TDD 004/1504-10

This document was prepared by WESTON START for the identified user(s) and the EPA, as tasked by the EPA. It shall not be released or
disclosed in whole or in part without the express written permission of the identified user(s) or the EPA.



Tllinois Gulch Combined Assessment

March 2017
Revision 7
Page v

LIST OF ACRONYMS (CONTINUED)

SAM
SAP
SCDM

SI

SM

SSID

SSL
START
TDD
TDL
TMDL
USFS
USFWS
USGS
WESTON
WP
WQCD
WRCC
XRF

Site Assessment Manager

Sampling and Analysis Plan

Superfund Chemical Data Matrix

Site Inspection

Sawmill (Ouray) Pile

Site Spill Identifier

Soil Screening Level

Superfund Technical Assessment and Response Team
Technical Direction Document

Target Distance Limit

Total Maximum Daily Load

U.S. Department of Agriculture Forest Service
U.S. Fish & Wildlife Service

United States Geological Survey

Weston Solutions, Inc.

Willard Mine Pile

Water Quality Control Division

Western Regional Climate Center

X-Ray Fluorescence Analyzer

TDD 004/1504-10

This document was prepared by WESTON START for the identified user(s) and the EPA, as tasked by the EPA. It shall not be released or
disclosed in whole or in part without the express written permission of the identified user(s) or the EPA.



Tllinois Gulch Combined Assessment
March 2017

Revision 7

Page 1

1. INTRODUCTION

This Combined Assessment (CA) Report includes Site Inspection and Removal Assessment for
several abandoned mines sites within the Illinois Gulch watershed, (known as Comprehensive
Environmental Response, Compensation and Liability Act [CERCLA] ID# CON000803078) (the
“Site”), located in and southeast of the Town of Breckenridge, Summit County, Colorado (Figure
1). This report has been prepared to partially satisfy the requirements of Technical Direction
Document (TDD) No. 1504-10 issued to Weston Solutions, Inc. (WESTON) under the U.S.
Environmental Protection Agency (EPA) Region 8 Superfund Technical Assessment and
Response Team (START) Contract No. EP-S8-13-01. This report has been prepared in accordance
with the EPA “Guidance for Performing Site Inspections under CERCLA,” Interim Final,
September 1992 and the “ Assessing Sites Under Superfund Accelerated Cleanup Model (SACM)
— Interim Guidance” (EPA, EPA, 1992a; EPA 1992b).

This report incorporates and evaluates results from historical field sampling activities at the Site.
Field sampling activities described in this report were conducted by various federal and state
agencies from 2014 through 2015. Puzzle mine field activities followed the Site Inspection and
Removal Assessment formats, Sampling and Analysis Plan for Illinois Gulch Residential Soil
(SAP) (WESTON, 2015), applicable START Standard Operating Procedures (SOPs) (WESTON,
2015b), and the Quality Assurance Project Plan (QAPP) (WESTON, 2015b).

1.1. PROJECT OBJECTIVE

The purpose of this investigation is to:
e Compile existing data from previous sampling investigations.
e Characterize the hydrological conditions at and downstream of the Site.

e Analyze previous sampling results and associated analytical data to confirm a release,
threat of release, or lack of release of a hazardous substance to the environment.

e Evaluate source area(s) and contaminant characteristics of source area(s) at the Site
using Hazard Ranking System (HRS) criteria and the potential need for removal action.

e Identify contaminants of concern (COCs) associated with human and ecological
receptors that may be exposed to releases from the Site.

e Identify the potential targets/receptors (human and ecological) that may be impacted,
and pathways by which contaminants may be or are being transmitted.

e Using HRS criteria, determine if potential targets have potential or actual
contamination and assess the likelihood of an imminent threat of exposures and risks
associated with Removal Assessment.

e Identify need for removal action which may be deemed necessary to prevent, minimize,
or mitigate damage to the public health or welfare or to the environment.
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1.2. PROJECT SCOPE

This CA includes reviewing readily available project information including results from previous
investigation sampling efforts conducted by the Colorado Department of Public Health and
Environment (CDPHE) and EPA, in coordination with the U.S. Department of Agriculture Forest
Service (USFS) from 2014 through 2015, a site reconnaissance conducted by START on June 18,
2015, soil, sediment, and mine waste material sampling on residential properties near the Willard
adit of the Puzzle mine and waste rock pile, sampling of the draining adits conducted by EPA and
START on October 28, 2015, and photo documentation of both field events. Historical
investigations conducted by EPA, CDPHE, and Colorado Division of Reclamation, Mining, and
Safety (DRMS) included field measurement of water quality parameters in surface waters and X-
ray fluorescence (XRF) field screening of surface soil/waste materials, and collection of surface
water and soil/mine waste rock source samples. The purpose of this effort is to compile and
evaluate existing information, identify actual/potential contamination, identify chemicals of
concern and evaluate the potential for impacts to human health and environment, and assess the
potential for proceeding to HRS scoring activities/National Priorities Listing (NPL) or Removal
Action activities.
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2. SITE BACKGROUND
2.1. LOCATION

The Site is located within and southeast of the Town of Breckenridge, Summit County, Colorado
in the Illinois Gulch watershed (Figure 1). According to the 2010 Census, the total population of
Summit County is 27,994 and the total population of Breckenridge is 4,540 (U.S. Census Bureau,
2010).

The Illinois Gulch watershed is the location of several abandoned mines and associated
underground workings including the Puzzle and Ouray mines, the Germania mine on Little
Mountain, Laurium mine, Mountain Pride mine, and other mine waste rock areas identified as
Illinois Gulch Road piles, and Boreas Pass Road and Mayo Gulch piles. The United States
Geological Survey (USGS) Breckenridge quadrangle topographic map indicates that adits are
present at Little Mountain pile #2, Boreas Pass Road pile, and Laurium mine. Draining adits have
also been observed at the Puzzle mine in the wetlands adjacent to the Willard adit waste piles, and
at the Mountain Pride mine (Figure 4a).

[linois Gulch is a tributary to the Blue River and is located within Upper Blue Basin. Although
there are several mine areas within the Illinois Gulch watershed (Figures 2 and 3), the Puzzle mine
site contains the most significant mine waste pile, includes at least two draining adits, is directly
adjacent to residential properties, and is the focus of this report.

Specific mine site locations, site history, and current conditions of the mines included in this report
are included for informational purposes. The mines within Illinois Gulch watershed are presented
with focus on mines that are suspected of contributing the greatest impact and that have available
analytical data for evaluation of exposures to human health and the environment. The identification
of the mines that have been included does not preclude the possibility that there may also be other
mines in the watershed that have not yet been identified or investigated.

2.1.1. Puzzle Mine

The portal of the Willard adit of the Puzzle mine is located east of Little Mountain within the
boundaries of Township 7S, Range 77W, in the SW 1/4 of Section 5 at an approximate center of
39.46887246900 latitude and -106.03 longitude (Figures 2 and 3). The Site is approximately one
mile southeast of the population center of Breckenridge, Summit County, Colorado. The closest
residences are adjacent to the north (approximately 30 feet [ft]) of Willard adit #2 drainage (URS,
2015). The elevation at the Puzzle mine Willard adit site ranges from approximately 9,890 feet
above mean sea level (ft amsl) to approximately 9,820 ft amsl. Topography at the site is generally
sloped to the northwest at approximately 13% grade. Using the polygon layer in Figure 5, the area
of the waste pile associated with the Willard adit was calculated to be 2.1 acres. This mine has two
draining mine adits which are the source of the headwaters of Iron Springs Gulch.

From Breckenridge, Colorado, access to the Willard adit and waste rock pile is via Highway 9
(South Main Street) south to Highway 10 (Boreas Pass Road). Follow Boreas Pass Road east for
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approximately 0.7 miles to the corner of Bright Hope Circle and Boreas Pass Road. The mine
portals and adjacent waste piles are located east-southeast in the valley and on the hillside.

The Puzzle mine site also includes the Puzzle Extension shaft and Illinois Gulch Road piles
(comprised of 2 distinct piles located north (#2) and west (#1) of the Puzzle Extension shaft) which
are located along Illinois Gulch Road within the boundaries of Township 7S, Range 77W, in the
NE Y of the SW 1/4 of Section 5 at an approximate center of 39.46923035340 latitude and -
106.024 longitude (Figures 2 and 3). These sites are approximately 1.4 miles southeast from the
population center of Breckenridge, Summit County, Colorado. The closest residence is located
approximately 400 ft northeast of the site. The elevation at the Illinois Gulch Road piles is
approximately 10,020 ft amsl. Topography at the site is steeply sloped to the east at approximately
43% grade.

The collar of the Puzzle Extension shaft, as it presently exists, is located immediately west and
approximately ten feet above the bank of Illinois Creek. This is a two compartment shaft that was
sunk to a depth of 187 feet where it directly connects to the Willard level of the Puzzle mine
(USGS, 1934). The Puzzle Extension shaft expresses itself at the surface as two side-by-side bowl
shaped depressions that are at the top of Illinois Gulch Road pile #2. These depressions are filled
with filled with mine waste rock. It would take additional investigation to determine if the shaft is
filled/collapsed to its full depth, or if portions of the shaft remain open. There are mine timbers,
planking, and hardware scattered around the Puzzle Extension shaft location that are remnants
from when the shaft was in operation.

Ilinois Gulch Road pile #1 is a waste rock pile from an unnamed adit up the hill from the Puzzle
Extension Shaft and is not associated with the shaft. Illinois Gulch Road pile #2 is the Puzzle
Extension shaft waste rock pile. This is a dry waste pile location on a hillside, there are no draining
adits or other water draining from this pile. Using the polygon layer in Figure 3, the total area of
the two waste piles was calculated to be 0.2 acres.

From Breckenridge, Colorado, access to the site is via Highway 9 (South Main Street) south to
Highway 10 (Boreas Pass Road). Follow Boreas Pass Road east for approximately 1.2 miles to
National Forest System Road (NFSR) 518 (Illinois Gulch Road). Head south on Illinois Gulch
Road for 0.2 miles. The workings are located on the hillside on the west side of Illinois Gulch
Road.

2.1.2. Ouray Mine (at the Location of the Historic Wakefield Sawmill)

The side-by-side Cally adits were the main haulage ways for the Ouray mine. The Cally adit portals
are adjacent to the historic Wakefield Sawmill, which now houses a museum. The sawmill is
unrelated to the mining operation and was constructed and operated decades after the Ouray mine
had been abandoned. The Cally adit portals are located south of the Willard adit waste dump and
across Boreas Pass Road, within the boundaries of Township 7S, Range 77W, in the SW 1/4 of
Section 5 at an approximate center of 39.467310274 latitude and -106.029265884 longitude
(Figures 2 and 3). Uphill and to the east of the Cally portals are the collapsed Cally shaft and
associated waste rock dump. The Cally adits and Cally shaft workings are interconnected. The
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location of the Cally portals is approximately 1.4 miles southeast from the population center of
Breckenridge, Summit County, Colorado. The closest residence is located approximately 650 ft
south of the site. The elevation at the Ouray mine haulage level is approximately 9,860 ft amsl.
Topography at the site is generally sloped to the west at approximately 10-25% grade. Using the
polygon layer in Figure 3, the area of the waste pile associated with the mine was calculated to be
2.0 acres with the north part of the original waste dump location covered by Boreas Pass Road fill.
The side-by-side Cally adits, are dry and no draining water or discharge has been observed at this
location.

From Breckenridge, Colorado, access to the site is via Highway 9 (South Main Street) south to
Highway 10 (Boreas Pass Road). Follow Boreas Pass Road east for approximately 0.9 miles. The
Cally portals are located on the southern-most bend of Boreas Pass Road.

2.1.3. Mines on Little Mountain

The Little Mountain mine piles (Little Mountain pile #1 [upgradient] and Little Mountain pile #2
[downgradient]) are located within the boundaries of Township 7S, Range 77W, in the NE 1/4 of
the SE 1/4 of Section 6 at an approximate center of 39.4697 latitude and -106.034 longitude
(Figures 2 and 3). The site is approximately 1 mile southeast from the population center of
Breckenridge, Summit County, Colorado and across Boreas Pass road to the west of the Willard
adit and associated mine waste dump. The closest residence is approximately 270 ft northeast of
the Little Mountain pile #2. The elevation at the Little Mountain site ranges from approximately
10,000 ft amsl at Little Mountain pile #1 to approximately 9,800 ft amsl at Little Mountain pile #2
downslope and adjacent to Highway 10, Boreas Pass Road. Topography at the site is generally
steeply sloped to the east at approximately 37% grade with the waste rock piles following the
mountain contour. Using the polygon layer in Figure 3, the total area of the two waste piles
associated with the mine was calculated to be 2.2 acres. Seepage and spring flow from near the
base of Little Mountain pile #2 exhibits chemistry typical of acid rock drainage, and may be
sourced from the closed Germania mine shaft, which is located a short distance up the hill from
the spring flow and is the source of the waste rock in the pile.

From Breckenridge, Colorado access to the site is via Highway 9 (South Main Street) south to
Highway 10 (Boreas Pass Road). Follow Boreas Pass Road east for approximately 0.6 miles to the
piles present on the hillside west of the road.

2.1.4. Boreas Pass Road and Mayo Gulch Piles

The Boreas Pass Road and Mayo Gulch piles are located within the boundaries of Township 7S,
Range 77W in the SE 1/4 of Section 5 at an approximate center of 39.467949 latitude and -
106.019609 longitude (Boreas Pass Road pile) and 39.467370 latitude and -106.018007 longitude
(Mayo Gulch pile) (Figures 2 and 3). The sites are approximately 1.6 miles and 1.7 miles,
respectively, southeast from the population center of Breckenridge. The closest residences are
located approximately 140 ft southwest of the Boreas Pass Road pile and adjacent north, east and
south of the gulch. The elevation at the pile is approximately 10,300 ft amsl and the elevation at
the gulch ranges from approximately 10,500 ft amsl to approximately 10,270 ft amsl. Topography
is generally sloped to the west at approximately 47% grade and 25% grade, respectively. Using
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the polygon layer in Figure 3, the area of the Boreas Pass Road pile was calculated to be 0.51 acres
and the area for the Mayo Gulch pile was calculated to be 6.7 acres.

From Breckenridge, Colorado, access to the site is via Highway 9 (South Main Street) south to
Highway 10 (Boreas Pass Road). Follow Boreas Pass Road east for approximately 2.9 miles to the
Boreas Pass Road pile. The workings are located on the hillside on the east side of Boreas Pass
Road. Approximately 350 feet farther up Boreas Pass Road is the Mayo Gulch pile located on the
hillside on the east side of the road.

2.1.5. Laurium Mine

The Laurium mine is located within the boundaries of Township 7S, Range 77W in the NE %4 of
the NW 1/4 of Section 9 at an approximate center of 39.46204833720 latitude and -106.003
longitude (Figures 2 and 3). Laurium mine is approximately 2.5 miles southeast from the
population center of Breckenridge. The closest residence is located approximately 340 ft west of
the site. The elevation at the Laurium mine is approximately 10,700 ft amsl. Topography at the
site is generally sloped to the west at approximately 12% grade. Using the polygon layer in Figure
3, the area of the waste pile associated with the mine was calculated to be 0.09 acres. Additionally,
this mine has one adit which discharges into Illinois Gulch.

From Breckenridge, Colorado, access to the site is via Highway 9 (South Main Street) south to
Highway 10 (Boreas Pass Road). Follow Boreas Pass Road east for approximately 3.25 miles to
NFSR 528. Follow NFSR 528 east approximately 0.65 miles to NFSR 532 (Baldy Road). The
workings are located on the hillside on the north side of Baldy Road.

2.1.6. Mountain Pride Mine

The Mountain Pride mine is located within the boundaries of Township 7S, Range 77W in the
southeast corner of the northeast quadrant of Section 9 at an approximate center of 39.4350796
latitude and -105.9936785 longitude (Figures 2 and 3). This site is approximately 3 miles southeast
from the population center of Breckenridge, Summit County, Colorado. The closest residence is
located approximately 0.5 miles to the northwest of the site. The elevation at the site ranges from
approximately 11,200 ft amsl to approximately 11,050 ft amsl. Topography at the site is generally
sloped to the east-southeast at approximately 24% grade. Using the polygon layer in Figure 3, the
area of the waste pile associated with the mine was calculated to be 0.47 acres. Illinois Gulch
functions as an intermittent drainage for most of the year and dries up in the low-flow months (late
summer/winter). During spring runoff and precipitation events, Illinois Gulch fills two large
depressions upslope of the main pile. Stream flow then infiltrates the pile through an underground
pathway, and reforms as Illinois Gulch downslope of the pile after emerging as several seeps.

From Breckenridge, Colorado, access to the site is via Highway 9 (South Main Street) south to
Highway 10 (Boreas Pass Road). Follow Boreas Pass Road east for approximately 3.25 miles to
NFSR 528. Follow NFSR 528 east approximately 0.65 miles to NFSR 532 (Baldy Road). Head
east on Baldy Road for approximately 0.66 miles then head south on an unnamed road and follow
approximately 0.55 miles to the site. The workings are entirely on private property, surrounded by
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USFS, located west on the hillside. Access from Baldy Road requires a high clearance vehicle or
off-highway vehicle (OHV).

2.2. PROJECT DESCRIPTION

For the purposes of this report, the Project Area is defined as multiple historic and observed mining
operations sites within the Illinois Gulch watershed and includes: Puzzle mine and Willard adit,
Ouray mine, Puzzle Extension mine, Gold Dust mine and the mines on Little Mountain in the
lower portion of the watershed; Laurium and Mountain Pride mines; and the workings identified
as Illinois Gulch Road pile, Boreas Pass Road pile, and Mayo Gulch pile that are farther upstream
in the watershed (Figures 2 and 3).

About 1 mile south of Breckenridge, Colorado, Illinois Gulch enters the Upper Blue River
watershed within Segment 12 (Segment 12 -COUCBL12). Originating from the west slopes of
Bald Mountain, Illinois Gulch is a 3.88-mile-long stream that flows northwest to Maggie Pond,
located below the Peak 9 ski lift and village near downtown Breckenridge, where it enters the Blue
River (Figure 1). Located immediately south of Illinois Gulch is the Indiana Creek drainage, and
the French Gulch drainage is located immediately north of Illinois Gulch. From the confluence
with the Blue River at Maggie Pond, water flows north to the Dillon Reservoir located
approximately 6.8 miles downstream. Illinois Gulch is found on the U.S. Geological Survey
(USGS) 7.5-minute series 1970 and revised 1987 Breckenridge and 1975 Boreas Pass topographic
quadrangles (URS, 2015).

The drainage area of Illinois Gulch watershed is approximately 3.12 square miles. The elevation
at the mouth of Illinois Gulch is approximately 9,617 ft amsl. The headwaters of Illinois Gulch
extend up to the north ridge of Bald Mountain, to an elevation of 12,920 feet. The Illinois Gulch
drainage, from headwater divide to Maggie Pond, measures 4.2 miles in length (Google Earth).
[llinois Gulch receives water from several small tributaries including Iron Springs Gulch and Little
Mountain Spring, where several abandoned mining features are located (Figures 2 and 3). Land
ownership within Illinois Gulch includes the White River National Forest (Dillon Ranger District)
and numerous private properties. Uses of the National Forest and areas surrounding/adjacent to
the sites also include suburban/rural residential uses and recreational opportunities such as hiking,
hunting, camping, fishing, and OHV trail riding.

Two collapsed draining adits (currently named Willard adit #1 and #2) are present in the Puzzle
mine/Willard adit waste area and form or discharge to form a perennial gulch known as Iron
Springs. Iron Springs is a tributary that discharges to Illinois Gulch. Three buildings or structures
are present in different areas of the Site including two at the Laurium mine and one between the
historic Wakefield Sawmill and the Ouray mine. Wood debris from previous structures was
observed by START on the Willard pile and Ouray mine during the site reconnaissance conducted
on June 18, 2015. Prospects are indicated at all sites.

According to the Final Data Summary Report, Abandoned Minesites at Illinois Gulch,
Breckenridge, Summit County, Colorado (hereafter referred to as the Final Data Summary Report)
(Appendix B), “there are two main tributaries that contribute mine-impacted surface water to the
lower reach of Illinois Gulch: Iron Springs Gulch and Little Mountain Springs Gulch. Surface
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water flows to Iron Springs Gulch originate from the two Willard adits and beaver pond located
north of Boreas Pass Road, and are encircled by the switchback or “ U-shaped” turn located east of
Bright Hope Lane. Iron Springs Gulch flows into Illinois Gulch approximately 1,200 feet upstream
of the Breckenridge Ice Rink facility. Little Mountain Springs Gulch originates on the south side
of Boreas Pass Road, below Little Mountain, and flows under Boreas Pass Road west of Bright
Hope Lane and into Iron Springs Gulch just above the confluence of Iron Springs Gulch and
[llinois Gulch” (URS, 2015).

Laurium and Mountain Pride mines contain sources that contribute mine-impacted surface water
to the near headwaters and upper reaches of Illinois Gulch. The workings identified as Illinois
Gulch Road pile, Boreas Pass Road pile, and Mayo Gulch located in the upper reaches of Illinois
Gulch may all be sources that contribute mine-impacted surface water to the lower reach of Illinois
Gulch; however, there is insufficient data to indicate specifically which one(s) are contributing.
Surface water flows to Illinois Gulch originate from an adit at Laurium mine located near Baldy
Road approximately 0.5 miles downstream of the Mountain Pride mine and approximately 1 mile
upstream of the Boreas Pass Road pile, Mayo Gulch pile, and Illinois Gulch Road pile area.

2.3. OPERATIONAL HISTORY

Widespread mining activity occurred throughout the Upper Blue River Basin from the 1870's
through the 1940s. The natural geologic conditions in conjunction with historic mining activities
that took place in the watershed result in much of the heavy metal loading throughout the Blue
River Basin (CDPHE, 2012). The Upper Blue River Basin contains numerous mines in various
watersheds (e.g., French Gulch), but for the purpose of this report, this section presents an
abbreviated summary of mining history for several of the mines located in Illinois Gulch. This
section draws primarily from two USGS publications, both titled “ Geology and Ore Deposits of
the Breckenridge District, Colorado,” one by Ransome in 1911 (USGS, 1911) and one by Lovering
in 1934 (USGS, 1934). Additional information regarding mine production and mine mapping is
included in the Final Data Summary Report (Appendix B) (URS, 2015).

2.3.1. Puzzle, Ouray, and Gold Dust Mines

The underground workings of the Puzzle, Ouray, and Gold Dust mines are fairly extensive but not
deep. The principal level of the Puzzle and Gold Dust mines is the Willard level. The Willard adit
served as the main haulage-way. The collapsed Willard adit portal is east of Little Mountain and
the mine dump occupies a marshy flat inside and north of a sharp curve in Boreas Pass Road about
0.6 miles east-southeast of the Town of Breckenridge ice arena. This adit crosscuts 715 ft to the
southeast to the intersection with the Puzzle-Ouray vein then follows the vein 900 ft northeast
through the hill to the Puzzle Extension shaft in Illinois Gulch, just above the mouth of Dry Gulch.
The Willard level leaves the vein at the Puzzle Extension shaft and crosscuts north for 300 ft to
the nearly parallel Gold Dust vein, whose course on the surface coincides with the bottom of Dry
Gulch. The Ouray mine also worked the Puzzle-Ouray vein and adjoins the Puzzle mine workings
on the southwest. Ransome (USGS, 1911) states that the underground workings of the Puzzle and
Ouray mines are connected, but does not elaborate. Situated on the hillside southeast of the portal
of the Willard adit is the Ouray shaft. This shaft is believed to be 368 ft deep, extending 268 ft
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below the Willard level (USGS, 1911). A map of the Puzzle and Ouray workings is included in
Final Data Summary Report (Appendix B) (URS, 2015).

In late 1885, the first shipment from the Gold Dust mine was made. The Puzzle and Ouray mines
became productive a few years later and in 1890 the Puzzle and Ouray both shipped steadily from
the same vein, but became involved in a legal quarrel that hampered their development for several
years. Around 1897, the ore began to show signs of exhaustion and by 1909 all three of the mines
had long been abandoned. However, during the summer of 1909 parts of the Puzzle and Gold Dust
workings were reopened. The total production of the three mines cannot be definitively
ascertained, but local estimates approximate the gross yield of the Puzzle and Ouray mines at about
$960,000 and the Gold Dust at about $200,000 (unoxidized milling ore from the area averaged
about $12 a ton) (USGS, 1911).

2.3.2. Mines on Little Mountain

Historical reports summarized the mining development of Little Mountain located on the south
side of Illinois Gulch near its mouth. Little Mountain is a hill of gently dipping Dakota quartzite
mined for its rich oxidized gold-silver ore (USGS, 1911; 1934). There are several prospects and
abandoned mines on Little Mountain. Approximately $40,000 to $50,000 worth of ore was
extracted between 1898 and 1900. The most valuable workings are located close to the surface
(within 10 ft below ground surface [bgs]) and situated above the Germania tunnel. The tunnel
enters the eastern base of Little Mountain just above the Blue River and runs northeast. The
Germania shaft on the east side of Little Mountain, about 250 yards west of the Willard adit portal
and above Boreas Pass Road. It is alleged to be 300 ft deep and three productive levels were turned
from it (URS, 2015).

2.3.3. Other Mines in Illinois Gulch

2.3.3.1. Laurium Mine and Mountain Pride Mine

The Laurium and Mountain Pride mines are located in the upper portion of Illinois Gulch
watershed where it widens out into the slopes of Bald Mountain (USGS, 1911). The Laurium mine
was one of the first to be developed in Upper Illinois Gulch and its original owners shipped some
lead ore obtained near the surface. After a lengthy idle period, it was reopened in the early 1900s
by the Blue Flag Mining Co. (thereby, sometimes being called the Blue Flag mine) to yield pyritic
concentrate carrying gold and silver. The mine had a total production value of approximately
$80,000 (at a gross value of $32 a ton) as of 1909. The mine was accessed by an adit, but the
workings remained relatively shallow (URS, 2015). There is a draining adit at this site which
resonates from a ‘sauna shack’ with discharge from a PVC pipe. However, this discharge is
upslope and east-southeast of the mine waste area. Portions of this flow are ponded and interact
with some of the mine waste area below the ponded water, with other portions of adit water
bypassing around to a downstream confluence with Illinois Gulch.

The Mountain Pride mine was developed with two shafts 500 ft apart and seemingly from 250 to
300 ft deep. Work appears to have begun in approximately 1888, and in 1898 it led the district in
production. The mine and a mill were abandoned prior to 1900 (USGS, 1911). This section of
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[linois Gulch is characterized by an intermittent flow regime. For example, Illinois Gulch flows
during months associated with spring runoff or summer storm events, but is dry the remainder of
the year. During times of flow, Illinois Gulch tracks from the southeast towards the mine complex
and then fills two large depressions ranging between eight to ten feet deep. Flow then is routed
through the mine waste pile via several underground pathways, reformed at the toe of the pile from
several seeps. Illinois Gulch then reforms as a channel immediately downslope of the debris pile
in the basin of the mine complex.

2.33.2. Mines Not Included in this Evaluation

Other mines present within Illinois Gulch, but not included in the current evaluation are discussed
below. These mines are not further addressed in this report due to a lack of environmental data that
would determine whether they may be potential sources of heavy metals to surface water or
groundwater in Illinois Gulch. However, these or other mines may be addressed during future
investigations.

On the south slope of Barney Ford Hill, and located north of Little Mountain and the Puzzle mine,
are a number of tunnels where Dunkin Mining Co. pursued three veins trending northeast (from
northwest to southeast these are the Juniata, Dunkin, and Maxwell veins). Approximately 1,000
feet farther up Illinois Gulch from the Puzzle Extension shaft is the main adit of the Washington
mine. The Washington vein (accompanied by the Emmet and Atlantic veins) strikes northeastward
connecting Bald Mountain and Barney Ford Hill. A number of tunnels accessing the veins exist,
but none could be entered in 1909. This mine is older than many and was first worked through a
shaft on top of the ridge (URS, 2015).

Extending under the porphyry of Bald Mountain, on fissures in the Dakota quartzite, and northeast
of the Mountain Pride mine are the Golden Edge and the Gold Bell mines. The Gold Bell was still
prospecting after the Golden Edge was abandoned prior to 1909. The Carbonite mine, which sits
high above the Golden Edge, was a small mine in the porphyry with a record of a few shipments
of excellent lead carbonate ore in the early 1900s but was idle by 1909 (URS, 2015).

The Tommy mine, located just south of the Gold Edge mine, was an underground mine which
historically produced primarily gold with trace minerals including copper, silver, lead, and zinc
(USGS, 2013). The 1957 Boreas Pass topographic quadrangle depicts one shaft present at the mine.
No additional information was reasonably ascertainable for this mine. Also located in the Illinois
Gulch watershed is Corporal mine, situated between the Gold Bell and Gold Edge mines. The 1957
Boreas Pass topographic quadrangle indicates one adit present. No additional information was
reasonably ascertainable for this mine.

2.4. PHYSICAL CHARACTERISTICS
2.4.1. Regional Climate

There is no meteorological data specific to the Project Area, but monthly data collected from a
meteorological data station (#050909) in Breckenridge, Colorado, just north of Illinois Gulch is
available from January 1, 1893 through January 21, 2015. Average winter temperatures in the
Breckenridge area range from 0.4 °F to 30.2 °F and average summer temperatures range from 31.7
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°F to 70.3 °F. The average annual high temperature is 48.9 °F. Average annual precipitation is
20.26 inches. Precipitation is mainly consistent throughout the year with slightly more in July and
August. Prevailing winds in the area for the Site are generally south (Western Regional Climate
Center [WRCC], 2015).

2.4.2. Geologic and Hydrogeologic Setting
2.4.2.1. Geologic Setting

The geology of the Breckenridge mining district consists mainly of uplifted Pre-Cambrian schist,
granite, and granite gneiss underlying Jurassic-Cretaceous sandstones and shales (USGS, 1934).
These pre-Cambrian rocks are bounded to the east by folded and tilted Pennsylvanian-Permian red
beds and younger Jurassic-Cretaceous sandstones and shales. Spanning 20 miles in a northwest
direction near Breckenridge are the Laramide intrusions, hosting gold and silver bearing ore,
around which the mining history of the town is based (USGS, 1934).

Economic mines in the Breckenridge area consisted of both placer and primary lode deposits. The
placer deposits were some of the richest in the state, with French Gulch and Georgia Gulches being
some of the most productive along with the Swan River once mechanical dredging was
implemented. (USGS, 1934). Lode deposits consisting of gold and silver bearing polymetallic
sulfide veins also exist throughout the Breckenridge area (USGS, 1911; 1934).

The rock exposed along the outcrops of the Puzzle and Gold Dust veins is typical Dakota quartzite,
just north of which in Dry Gulch, is a strip of dark Upper Cretaceous shale, which supposedly is
faulted down against the quartzite. On the Willard level of the Puzzle mine, the hard white quartzite
is found to be associated in an inseparable way with beds of gray shale, which are in part
calcareous. The general dip of the beds is northwest at 20 to 25 degrees, although locally they
show much irregular disturbance. Between the Puzzle and Gold Dust veins, is a body of diorite
porphyry (USGS, 1911).

2422, Hydrogeologic Setting

The hydrogeology at the Site is not well documented. Groundwater is likely present in the alluvium
in the lower reach of Illinois Gulch at depths of a few feet from the ground surface. Based on well
data, numerous wells are drilled to depths of several hundred feet within the Illinois Gulch
watershed, indicating that deeper fractured rock aquifers are also present (CDWR, 2015).

2.4.3. Hydrologic Setting

Illinois Gulch is located in the Upper Blue River Basin which drains to the Dillon Reservoir
(USGS, 2014). Illinois Gulch headwaters form in a ravine of Bald Mountain, flowing northwest
to Maggie Pond, then draining into the Blue River. Water supplied to Illinois Gulch comes from
precipitation runoff, snowmelt, and springs. Illinois Gulch and the Blue River exhibit flow
conditions that are typical of high mountain streams. In general, they experience low flows in the
late fall to early spring followed by a large increase in flow, usually in May or June, due to
snowmelt that tails off through the summer. Illinois Gulch fluctuates in flow rates from less than
0.5 cubic feet per second (cfs) to occasionally over 30 cfs. Estimated average monthly flows for
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Illinois Gulch are between 0.3 and 8 cfs (see the Final Data Summary Report for additional
information, Appendix B) (URS, 2015).

Ilinois Gulch headwaters flow adjacent to several mine waste piles in the upper watershed
including the Mountain Pride and Laurium mines, and next to the Illinois Gulch Road pile before
confluence with Iron Springs Gulch drainage that discharges directly from the Willard adit waste
pile area and springs below the Germania shaft on Little Mountain. High in Illinois Gulch, a very
small seep occurs in the vicinity of the Mountain Pride mine site. The flow discharges into the
Illinois Gulch drainage and joins with the Laurium mine adit, which drains from a four-inch
polyvinyl chloride (PVC) pipe that protrudes from a shack (TechLaw, 2015) and subsequently
drains northwest approximately 300 feet to Illinois Gulch.

The Willard adit drainage forms the headwaters of the Iron Springs Gulch “stream” (CDPHE,
2012). Illinois Gulch creek water may be infiltrating the Puzzle mine workings in the vicinity of
the Puzzle Extension shaft; however, additional assessment is needed to determine the
hydrogeology. Water discharging from the Willard adit #1 forms the starting point for surface
water flows in Iron Springs Gulch, then flows a few hundred feet and mixes with Willard adit #2
drainage and water seeping from several large waste rock piles (CDPHE, 2012). “The combined
waters continue flowing to the north through a wetland and then form a channelized stream that is
joined by the Little Mountain Spring tributary, and then flowsinto Illinois Gulch” (CDPHE, 2012).
[linois Gulch then flows approximately 0.75 miles northwest to the Blue River at Maggie Pond.
Approximately 0.5 miles downstream Blue River is joined by drainage from Sawmill Gulch,
continues another approximate 0.9 miles where it is joined by French Gulch, and continues 0.1
miles where it is joined by Cucumber Creek. From here it is joined by drainage from South Barton
Gulch approximately 1.1 miles downstream and North and Middle Barton Gulches an additional
approximate 0.5 miles downstream. Approximately 2.2 miles farther downstream it is joined by
the Swan River and continues approximately 1.9 miles to Dillon Reservoir that is also fed by the
Snake River and Meadow Creek. From here it continues another approximately 7 miles within the
surface water pathway 15-mile downstream limit where it is again joined by several other creeks
and tributaries (Figure 11).

The Blue River above the confluence with Illinois Gulch (USGS gage #09046940) experiences
fluctuations in flow from less than 5 cfs to greater than 250 cfs (URS, 2015).

2.4.4. Vegetation and Wildlife

Vegetation at the Site consists of coniferous forest and grasses characteristic of the Colorado
montane/subalpine forests and mountain grassland environments. Spruces, firs, grasses, and forbs
are common at the Site. Lodgepole pine, Engelmann spruce, Subalpine fir, aspen, and willow
were identified during the June 2015 site visit. Wildlife species present in the area consist of, but
are not limited to, black bear, red fox, coyotes, deer, moose, elk, mountain lions, and many small
to medium mammals that typify mountain habitats. Bear tracks have been observed in the
immediate vicinity of the Site and there is significant beaver activity observed in the
Puzzle/Willard mine area. Wetlands are present along Illinois Gulch, Iron Springs, and along the
Blue River within the 15-mile target distance limit (TDL) (U.S. Fish & Wildlife Service [USFWS],
2015¢) (Figure 12).
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2.44.1. Threatened and Endangered Species

Information regarding threatened, endangered, or sensitive species is available for Summit County
but not currently available on a site-specific basis. A search of the USFWS Environmental
Conservation Online System (ECOS), Information, Planning, and Conservation (IPaC) System,
and the Colorado Parks & Wildlife (CPW) Species Profiles Species Lists indicates eleven different
species (five fish, one mammal, three birds, one insect, and one plant) are present in Summit
County that are considered federal- or state-listed threatened, endangered, or sensitive species
(USFWS, 2015a; USFWS, 2015b; CPW, 2015a). According to the 2015 Final Data Summary
Report (Appendix B), of these species, a total of three federal- and five state-listed species have
potential suitable habitat within Illinois Gulch (URS, 2015). These species, along with their habitat
requirements, are listed below.

Common Scientific Listing Status Habitat Description

Name Name

Mammals

North American Gulo gulo State Endangered Wide ranging species whose preferred
wolverine habitat is wilderness areas with deep,

persistent, and reliable spring snow cover.
Suitable habitat may be present in the higher
elevations.

Canada lynx Lynx canadensis Federally Boreal and montane regions dominated by
Threatened, State coniferous or mixed forest with thick
Endangered undergrowth. Suitable habitat is present in
the higher elevations.
Birds
Mexican spotted Strix occidentalis Federally Old-growth or mature forests that possess
owl lucida Threatened, State uneven aged stands, high canopy closure,
Threatened multi-storied levels, and high tree density.
Canyons with riparian or conifer
communities are also important habitat.
Suitable habitat is present in heavily forested
areas within Illinois Gulch.
Fish
Greenback Oncorhynchus Federally Clear, cold, headwater lakes, streams, and
cutthroat trout clarki stomias Threatened, State rivers with complex cover. Suitable habitat is
Threatened present within Illinois Gulch, although the

subspecies is unlikely to occur there.

Herptiles

Boreal toad

Bufo boreas
boreas

State Endangered

Localized, complex habitat requirements
include breeding ponds or stream edges,
nearby uplands, and burrowing areas. In
higher elevations, species utilize open water
within fens. Not known from Illinois Gulch,
but has been documented in nearby
Cucumber Gulch.

FT = Federally Threatened; SE = State Endangered; ST = State Threatened

A Site-specific biological assessment has not been performed; therefore, it is not possible to
determine if any of these species are definitively present at the Site. Likewise, the above list is not

TDD 004/1504-10

This document was prepared by WESTON START for the identified user(s) and the EPA, as tasked by the EPA. It shall not be released or
disclosed in whole or in part without the express written permission of the identified user(s) or the EPA.



Tllinois Gulch Combined Assessment
March 2017

Revision 7

Page 14

to be considered a comprehensive list of possible threatened and endangered species that may be
present on the Site.

2.5. CURRENT SITE CONDITIONS

The Blue River watershed basin experienced widespread mining activity from the 1870's to the
1940s. As a result, features serving as current known or potential sources to poor water quality in
[linois Gulch are identified on Figures 2 and 3, and include (from the top of the watershed to the
bottom):

Waste piles and non-point source contamination associated with the Mountain Pride mine
(in the upper portion of Illinois Gulch);

Waste piles and a discharging adit associated with the Laurium mine (in the upper portion
of Illinois Gulch near Baldy Road in Illinois Gulch);

The Illinois Gulch Road mine waste pile adjacent to the Puzzle Extension shaft (on the
southern hillside of Illinois Gulch above the Iron Springs confluence);

The Mayo Gulch and Boreas Pass Road waste piles (on the northern hillside of Illinois
Gulch above the Iron Springs confluence);

The Ouray mine (at the historic Wakefield Sawmill, south of Boreas Pass Road, and
above Iron Springs Gulch).

The Cally adits of the Ouray mine are located south of Boreas Pass Road and the mine
dump is at the historic Waketield Sawmill and partially buried under the road;

Two draining adits (Willard adits #1 and #2) associated with Willard level of the Puzzle
mine (forming the “headwaters’ of the Iron Springs Gulch “stream™);

Willard adit waste pile (co-mingled with and in the headwaters of Iron Springs Gulch);
and

Germania shaft waste rock pile and springs on Little Mountain (on the hillside southwest
of Boreas Pass Road and Iron Springs Gulch).

Historic mine remnants and features are present throughout the Illinois Gulch watershed.
Photographs of Site features are presented in Appendix A. Several of the mine remnants and
features observed include:

Puzzle mine and the Willard adit — Wood debris, metal pieces and parts, and mine
equipment. Features at the site include two draining adits, wetlands co-mingled with mine
waste, apparent beaver dams that form several ponded areas in the wetland, waste rock
piles, collapsed stoping, a whim shaft, and three collapsed/closed shafts.

Puzzle Extension shaft — Wood debris, metal pieces, and remnant mine equipment.
Features include a partially open/collapsed two-compartment shaft and wood shaft
remnant.
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e Ouray mine — Wood debris, metal pieces and parts, and mine equipment. Features at the
Site include waste rock piles, side-by-side adits, and one collapsed shaft.

e (Germania shaft on Little Mountain — Waste rock piles, springs/seeps, and a
collapsed/closed shatft.

Since 2004, the Blue River Segment 12 (lllinois Gulch) has been a high priority on the State's
303(d) list of water quality impaired water bodies for nonattainment of water quality standards for
dissolved zinc. In 2010, it was also identified on the 303(d) list for nonattainment of water quality
standards for dissolved cadmium. Concentrations of dissolved zinc and cadmium originating from
historic mining activity appears to contribute to impairment of the Aquatic Life Cold 2
classification for Segment 12 (URS, 2015).

Although mining features in Illinois Gulch above the confluence with Iron Springs Gulch (i.e.,
Mountain Pride mine, Laurium mine, and the roadside waste piles) may contribute to metals
loading, significant increases of metals loading and impacts to water quality are observed and can
be directly attributed to the sources in the lower reaches of Illinois Gulch (i.e., Willard pile, Willard
adits #1 and #2, and springs below the Germania shaft on Little Mountain). The primary sources
of heavy metals to Illinois Gulch appear to be related discharges from Iron Springs Gulch;
however, the relative proportion of contaminant contribution by each mining feature cannot be
accurately determined at this stage of the investigation. Water discharging from the Willard adits
is a significant component of the originating surface water flows in Iron Springs Gulch, increases
metals loading, and likely contributes to downstream water quality impairment. Willard adit #1
flows a few hundred feet and then mixes with water seeping from several large waste rock piles
and discharge from Willard adit #2. The combined waters continue flowing to the north through
a wetland and then form a channelized stream that is joined by the Germania shaft/Little Mountain
Spring tributary. The channelized stream then flows into Illinois Gulch.

The water quality data collected in Illinois Gulch indicate there are some elevated metals upstream
of the confluence with Iron Springs Gulch; however, inflow from Iron Spring Gulch contributes
significant concentrations of cadmium and zinc which continue downstream of the confluence with
Iron Springs Gulch to at least the most downstream sample location (IG-01) at the Breckenridge
Ice Rink, above the confluence with the Blue River (Tables 7-1A and 7-1B).

Contribution to water quality impairment is also noted in the evaluation of the Total Maximum
Daily Load (TMDL) which indicates that, “poor surface water quality has been observed in lllinois
Gulch and originates from heavy metal loading as a result of natural geologic conditions in
conjunction with historic mining activities’ (EPA, 2009).

A key observation is that surface water quality in Illinois Gulch above the confluence with Iron
Springs Gulch was observed to attain assigned water quality standards for zinc and cadmium as
reflected in the TMDL assessments submitted in 2009 and 2011 (EPA, 2009 and 2011). However,
water quality between the confluence with Iron Springs Gulch and with the Blue River has failed
to meet the Aquatic Life Use-based standards for zinc and cadmium for that time period (CDPHE,
2012).
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Currently, surface water sampling in the upper portions of Illinois Gulch (below the Mountain
Pride and Laurium mine areas) have indicated low level exceedances (as compared to lower
reaches of Illinois Gulch or Iron Springs Gulch) of hardness adjusted aquatic standards for lead,
zinc, and cadmium. Cadmium and zinc concentrations exceeding hardness-specific standards are
up to 6 times greater downstream of the Iron Springs Gulch confluence than upstream on Illinois
Gulch; however, there are no exceedances for lead downstream of the confluence. Likewise,
cadmium (139x), lead (169x), and zinc (150x) concentrations exceeding hardness-specific
standards are over a hundred times greater in Iron Springs Gulch than upstream of the confluence,
on Illinois Gulch.

Increased concentrations of dissolved cadmium, cobalt, nickel, manganese, zinc and total cobalt,
aluminum, iron, manganese and zinc in Illinois Gulch surface water are primarily the result of
historic mining activity within the Iron Springs Gulch tributary, primarily from the influence of
Puzzle mine via inputs from the Iron Springs Gulch. Illinois Gulch is classified as an Aquatic Life
Cold Water-Class 2 stream with impaired status for fish, shellfish, and wildlife protection and
propagation (EPA, 2011) due to elevated concentrations of cadmium and zinc in surface water.

2.6. PREVIOUS INVESTIGATIONS

The preparation of this report includes review of previous investigations conducted between 2012
and 2014 and residential property soil sampling conducted in 2015, field parameters and sample
collection activities including: XRF soil screening, in-situ/field measurement of water quality
parameters (pH, temperature, dissolved oxygen, specific conductivity) in surface water throughout
Illinois Gulch, mine area soil/waste material, streambed sediment (as co-located with surface
water), and photo documentation of Site features (Appendix A). Soil/waste material and surface
water samples were historically submitted for laboratory analysis to verify the nature and extent
of potential contamination and contaminants of potential concern (COPCs). Soil, waste material
and sediment samples collected on October 28, 2015 were submitted for laboratory analysis to
identify COPCs on residential properties near the Puzzle mine/Willard adit waste pile and adit
drainages. Documents reviewed for this CA include:

e Sampling and Analysis Plan for Illinois Gulch Residential Soil, Breckenridge, Colorado
Site Assessment. WESTON. October, 2015.

e Final Data Summary Report, Abandoned Minesites at Illinois Gulch, Breckenridge,
Summit County, Colorado. URS Corporation. May 4, 2015.

e lllinois Gulch, Summit, County, Colorado, Sampling Trip Report, Conducted on September
18, 2014, Final. TechLaw, Environmental Services Assistance Team (ESAT). December,
2014.

e lllinois Gulch, Summit, County, Colorado, Sampling Trip Report, Conducted on July 2,
2014, Final. TechLaw, ESAT. February, 2015.

e Sampling and Analysis Plan/Quality Assurance Project Plan, Initial Removal Site
Inspection at Illinois Gulch, Breckenridge, Mining District, Summit County, Colorado. US
Forest Service Region 2, Rocky Mountain Region. June, 2014.
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e TMDL Bridge to Restoration Sampling and Analysis Plan Section 6.2 for Illinois Gulch.
CDPHE. June, 2012.

TDD 004/1504-10

This document was prepared by WESTON START for the identified user(s) and the EPA, as tasked by the EPA. It shall not be released or
disclosed in whole or in part without the express written permission of the identified user(s) or the EPA.



Tllinois Gulch Combined Assessment
March 2017

Revision 7

Page 18

3. SUMMARY OF SAMPLING EVENTS/DATA USED IN THIS
ASSESSMENT

Historical sampling activities were conducted between 2001 and 2014. The data used in this CA
to complete the HRS scoring and document an Observed Release as defined by CERCLA (EPA,
1996) were obtained from the analytical results as collected from June and September, 2014
(Tables 4-1A through 4-2 and 5-1A through 5-1B). In addition to the results obtained from samples
submitted for laboratory analyses, field measurements including stream flow, surface water quality
parameters, and soil XRF screening were used to summarize site conditions were evaluated to
determine if additional removal assessment or other response actions are merited (URS, 2015).
All sampling activities were completed in accordance with EPA-approved SAPs/QAPPs and SOPs
to ensure data are of known quality.

The objective of the historical sampling focused on water quality in Illinois Gulch in order to
identify primary sources that contribute to degraded water quality. Historically, surface water
sample locations were strategically located to collect samples and characterize water quality in
[llinois Gulch above and below Iron Springs, as well as above and below significant mine features
in Illinois Gulch (CDPHE, 2012). In addition, the Puzzle mine/Willard adit waste area was a target
of the 2015 EPA-led sampling efforts because it is located immediately adjacent to a heavily used
road, within a wetland, and is directly adjacent to residential properties with unrestricted access.
Environmental samples were collected at locations in areas intended to characterize background
and characterize mine wastes in targeted areas suspected of contributing to water quality
degradation and potential for residential/human health risks from exposure to accessible soil areas
that are co-mingled with mine waste that are in or near residential areas.

Figures depicting sample locations are provided in Figures 4 through 9. Figures of the sample
locations used in this report specifically related to HRS scoring are included in Figures 4, 5, and
9. Samples collected, global positioning system (GPS) coordinates, and a description of each
sample location used in this CA are presented in Tables 1 and 8.

In general, the planned sample locations were biased towards areas where historic mining activities
occurred (e.g., draining mine adits, mine waste piles), and areas that appeared more likely to have
an impact due to the nature or size of the feature (e.g., potential land disturbance area or
streambed).

3.1. GROUNDWATER SAMPLING

Based on a review of the Colorado Department of Natural Resources (DNR) Division of Water
Resources (CDWR) AquaMap (CDWR, 2015), there appear to be many groundwater wells in the
vicinity of the site, but groundwater sampling has not been conducted in the Illinois Gulch
watershed (URS, 2015). Additional information regarding the wells in the watershed is presented
in Section 5.2 of this report.
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3.2. SURFACE WATER SAMPLING

Records reviewed indicate several surface water monitoring and sampling events have been
conducted in the Illinois Gulch watershed between 2001 and 2014. A list of sample identification
numbers (IDs) and descriptions of the locations sampled as part of previous investigations are
presented in Table 1.

The following summary is text from the Final Data Summary Report (included as Appendix B to
this report) and detailed descriptions of the previous water quality investigations are also included
in Appendix A of that report.

The Blue River Segment 12 (lllinois Gulch) has been on the State’s 303(d) list of water
quality impaired water bodies for non-attainment of water quality standards for dissolved
zinc since 2004, when it was given a high priority.

Routine monitoring was conducted near the Breckenridge Ice Rink (Site 1G-01) at the
mouth of Illinois Gulch by the Water Quality Control Division (WQCD) from 2001 to
2007.

EPA conducted a sampling event in April 2006 following an observed discharge of orange
water from Puzzle mine into Illinois Gulch and through Breckenridge.

The WQCD conducted four synoptic sampling events in Illinois Gulch (two in 2008 and
two in 2010) including six surface water sampling locations to calculate TMDLs.

TMDLs for dissolved zinc and dissolved cadmium were submitted by WQCD and
approved by EPA in December 2009 and May 2011 respectively. The TMDL calculated
load reductions required to attain chronic aquatic standards for dissolved zinc and
cadmium. The reductions were calculated for high flow and low flow conditions for Illinois
Gulch below the confluence with Iron Springs Gulch (Appendix A).

CDPHE conducted expanded surface water quality sampling events to investigate sources
for heavy metals loading (EPA, USFS, and USFWS assisted in some of the sampling
events). These efforts included seven separate surface water sample collection events
conducted by CDPHE in May 2012, August 2012, then again in collaboration with EPA,
USFS, USFWS in June 2013, July 2013, August 2013, July 2014, and September 2014.
There are a cumulative number of 20 surface water sample locations that have been
sampled, as shown on Figure 1 (Appendix A [multiple figures, charts, and tables] of the
Final Data Summary Report) (URS, 2015).

EPA, USFS, CDPHE, and DRMS conducted surface water quality sampling events and
collected waste material samples to investigate sources for heavy metals loading. These
efforts included two separate surface water and one soil/mine waste sample collection
event conducted in July 2014 (surface water and soil/waste material) and September 2014
(surface water only). A total of 23 surface water locations were sampled and a total of 29
soil/mine waste material samples were collected from six mine waste rock piles as shown
on Figures 4 through 6 and in Tables 3 through 6-2B.
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The WQCD has established a routine water monitoring site (IG-01) on Illinois Gulch near the
Breckenridge Ice Rink (Figure 4a) (CDPHE, 2012). Water quality data for this monitoring site was
recorded from 2001 to 2007 (EPA, in collaboration with other agencies, has continued to collect
surface water samples at this location from 2014 to the present). In addition to routine monitoring,
synoptic sampling events were conducted by the WQCD; two in 2008 and two in 2010. Six sites
were sampled upstream from the Willard adit (Illinois Gulch at Illinois Gulch Road), the Willard
adit seepage, Iron Springs Gulch upstream from the confluence with Illinois Gulch, Illinois Gulch
upstream of the confluence with Iron Springs Gulch, Illinois Gulch downstream of the confluence
with Iron Springs Gulch, and Illinois Gulch at the Breckenridge Ice Rink (Figure 4a). Data from
these sites were utilized in the development of the TMDL (CDPHE, 2012).

TMDLs, which calculated load reductions required to attain chronic dissolved zinc and dissolved
cadmium standards, were approved in December 2009 and May 2011, respectively (CDPHE,
2012). High flow and low flow conditions for Illinois Gulch below the confluence with Iron
Springs Gulch were used to calculate the reductions (CDPHE, 2009). During the development of
the TMDLs, four zinc results from two sampling events were recorded in 2008 on Illinois Gulch
above the Iron Springs Gulch confluence (CDPHE, 2009). A mean hardness of 88.5 milligrams
per liter (mg/L) was used to calculate a chronic zinc Aquatic Life Use-based standard of 112.10,
which when compared to 98.2 micrograms per liter (ug/L), the 85 percentile concentration of zinc,
shows attainment (CDPHE, 2012). Of these four sampling events, there were no exceedances of
the zinc acute Aquatic Life Use-based Standard (CDPHE 2012). Between 2008 and 2010, six
cadmium results were recorded on Illinois Gulch above the Iron Springs Gulch confluence. All
samples results were non-detect for cadmium and were in attainment of chronic and acute Aquatic
Life Use-based Standards. While the upper portion of Illinois Gulch above the confluence with
Iron Springs Gulch is attaining water quality standards, zinc concentrations are elevated (equal to
about 87% of the chronic standard) for this portion. Abandoned mine waste piles in close proximity
to Illinois Gulch (e.g., Boreas Pass Road pile, Illinois Gulch Road pile, Mountain Pride mine, and
Laurium mine) are located in this portion (CDPHE 2012).

The Puzzle mine/Willard adits #1 and #2 discharge into and essentially form the headwaters of
Iron Springs Gulch. The adit drainages flow a few hundred feet in Iron Springs Gulch before
mixing with water seeping from the Willard adit waste pile. Iron Springs Gulch then flows north
through a wetland before forming a channelized stream, meets up with spring/seep drainage from
Little Mountain below the Germania shaft, and eventually joins Illinois Gulch (CDPHE, 2012).
The Willard adits and nearby waste piles appear to be the most significant sources of metals to
Iron Springs Gulch (CDPHE, 2012).

Previous investigations noted that water quality in Illinois Gulch above the confluence with Iron
Springs Gulch (and above the influence of the Willard adit drainages) is in attainment of assigned
water quality standards. Concentrations of zinc and cadmium detected in Illinois Gulch below the
confluence with Iron Springs Gulch to the confluence with the Blue River were reported above
hardness-based water quality standards (USFS, 2014).
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3.3. SEDIMENT SAMPLING

For this report, sediment is defined as submerged or partially submerged streambed media.
Sediment samples were collected at a subset of surface water locations and are being assessed as
part of a macroinvertebrate investigation being conducted by the USFS.

3.4. SOIL SAMPLING
3.4.1. XREF Field Screening

XREF field screening was conducted by EPA in 2014 (TechLaw, 2015). According to the Illinois
Gulch, Summit, County, Colorado, Sampling Trip Report, Conducted on July 2, 2014, Final, a
total of 104 soil locations from six mine waste piles (Willard pile, historic Wakefield Sawmill Site-
Ouray mine, Illinois Gulch Road pile, Boreas Pass Road pile, Laurium mine, and Mountain Pride
mine) located in close proximity to the Illinois Gulch stream were field screened with an XRF
analyzer during the July 2, 2014 sampling event. The number of locations screened using the XRF
from the various mine waste piles are as follows (Figures 7 and 8):

e Willard pile (WP), 69 locations;

e Sawmill (Ouray) pile (SM), 9 locations;

e [Illinois Gulch Road piles (IGR), 3 locations;
e Mountain Pride pile (MP), 10 locations;

e Boreas Pass Road pile (BP), 6 locations; and

e Laurium mine pile (LM), 7 locations

The location descriptions and GPS coordinates are presented in Table 1.

During the XRF field event, representative soil/mine waste samples were also collected and
submitted for laboratory analysis. Soil/mine waste samples were co-located with XRF readings
indicating elevated concentrations of selected metals; lead, zinc, arsenic, and copper. Based on
XRF field screening, a total of 29 soil/mine waste samples were collected and submitted for
laboratory analysis. The results are discussed in the following section.

3.4.2. Soil Sampling

Two soil sampling events were conducted by EPA in the Illinois Gulch watershed in 2014 and
2015. The soil investigations included sample collection to provide information to: 1) document if
a contaminant release has occurred, 2) evaluate through the HRS scoring if the Site is eligible for
the NPL as a result of historical mining activities at the Site, 3) assess the relative risk to human
health and the environment, and 4) determine the need for additional investigation and/or if
removal response actions are merited.
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Background samples were collected in a geologically similar area near the Site, but outside the
influence of mining activities. Background soil samples were collected in accordance with the
EPA-approved SAP/QAPP (USFS, 2014; WESTON, 2015a,b).

All laboratory analytical data packages were verified and validated using a Stage 2B validation
completed by MECX, Inc. and results qualified appropriately using the EPA National Functional
Guidelines for Inorganic Data Review (1/2010); EPA Methods 200.7, 200.8 and 7473; and Quality
Assurance Project Plan for U. S. EPA Region 8§ CERCLA Site Assessment (Rev. 2015). Data have
been reviewed and results are of known and documented quality and are considered suitable for
their intended use.

34.2.1. Soil Sampling Event 1 —July 2014

In 2014, the Puzzle mine/Willard adit waste piles and several other mine areas were the focus of
this initial investigation. A total of 29 soil grab samples were collected by the ESAT contractor
(TechLaw) on July 2, 2014 from 6 mine waste piles located in close proximity to Illinois Gulch
(Tables 4-2 and 4-3; Figures 5 and 6). Soil samples were collected in conjunction with concurrent
XRF data collection (screening) for metals at the mine waste piles. All sampling was completed
in accordance with the EPA-approved Sampling and Analysis Plan/Quality Assurance Project Plan
(USFS, 2014). Samples were transported under chain-of-custody to the ESAT Region 8 laboratory
in Golden, Colorado. Soil samples were analyzed for total recoverable metals (URS, 2015).

The Puzzle mine/Willard adit waste piles are located within the Illinois Gulch watershed on private
property. The Willard adit pile is located adjacent to relatively new residential housing and occurs
within, and/or immediately adjacent to, wetlands.

During the 2014 sampling event, XRF field screening techniques were used at each mine area in
order to identify areas of elevated soil concentrations for ultimate soil sample collection. XRF data
are considered field screening data only, thus, for each mine waste pile, only the analytical
laboratory results for soil/waste material samples (that were selected based on field XRF readings)
are used for the comparison to relevant soil screening benchmarks.

The number of soil samples collected from the various mine waste piles are as follows, and sample
locations are depicted on Figures 5 and 6:

e Willard adit pile (WP), 20 samples;

e Sawmill (Ouray) pile (SM), 3 samples;

e [llinois Gulch Road piles (IGR), 2 samples;
e Mountain Pride pile (MP), 2 samples;

e Boreas Pass Road pile (BP), 1 sample; and,

e Laurium mine pile (LM), 1 sample.
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3422, Soil Sampling Event 2 — October 2015

In 2015, five private residential properties in the vicinity of Puzzle mine/Willard adit waste piles
were sampled. A total of 21 soil grab samples were collected by the EPA START (WESTON)
contractor on October 28, 2015 (Tables 8 and 9-1). All sampling was conducted in accordance
with EPA-approved Sampling and Analysis Plan (WESTON, 2015a). Soil samples were
transported under chain-of-custody to the ESAT Region 8 laboratory in Golden, Colorado and
analyzed for total recoverable metals. Actual sample locations and other specific information are
not presented in this report order to protect residential property privacy. General details of the
sampling event are presented in Appendix D.

Soil/waste material samples collected during the 2015 sampling event from the mine waste pile
located adjacent and on the residential properties near the Puzzle mine/Willard adit were not
screened with an XRF prior to sample collection. The number of soil samples collected from the
different residential properties are as follows:

e Residence 1, two surface soil samples;

e Residence 2, one surface soil sample;

e Residence 3, three surface soil samples and one subsurface soil sample;
e Residence 4, two surface soil samples; and,

e Residence 5, ten surface soil samples and two subsurface soil samples.
3.5. AIR SAMPLING

Based on the records reviewed, air sampling has not been conducted in the Illinois Gulch watershed
(URS, 2015).

3.6. DATA QUALITY ASSURANCE/QUALITY CONTROL RESULTS
3.6.1. July 2014 Sampling

A Stage 2B data validation was performed on the samples collected on July 2, 2014. For metals
and/or mercury, qualifications were made to the data for outliers related to the matrix spike,
laboratory duplicate, serial dilution, and initial calibration verification. There were also metals and
chloride detected in the field blank which were used to qualify samples as nondetects.
Nitrate/nitrite nondetected results were rejected due to grossly exceeding the analytical holding
time. Nondetected antimony in WPO1 was rejected due to a failing matrix spike recovery below
30%. There was a disagreement between field duplicate samples for metals, alkalinity, and anions.
No other qualifications were made to this data package.

Based on the qualifications that were made, there was not a significant impact to the analytical
data. Qualifications for most metals were minor in nature and the rejected nitrate/nitrite does not
affect the Site since nitrate/nitrite are not typically associated with mining operations. Rejected
antimony does not affect the Site since there are 19 other valid sample results for antimony from
the Willard pile soil samples.
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3.6.2. September 2014 Sampling

A Stage 2B data validation was performed on the samples collected on September 18, 2014. For
dissolved copper, qualifications were made to the data for outliers related to the matrix spike.
Nitrate/nitrite non-detect results were rejected due to grossly exceeding the analytical holding time.
There was a disagreement between field duplicate samples for metals. No other qualifications were
made to this data package.

Based on the qualifications that were made, there was not a significant impact to the analytical
data. Qualifications for metals were minor in nature and the rejected nitrate/nitrite does not affect
the Site since nitrate/nitrite are not typically associated with mining operations.

3.6.3. October 2015 Sampling

A Stage 2B data validation was performed on the samples collected on October 28, 2015. For
metals and/or mercury, qualifications were made to the data for outliers related to the initial
calibration verification, method blank detection, laboratory duplicate, serial dilution, and matrix
spike. There was a disagreement between field duplicate samples for mercury. No other
qualifications were made to this data package.

Based on the qualifications that were made, there was not a significant impact to the analytical
data. Qualifications for metals did not affect the overall quality of the data extracted.
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4. BENCHMARK SCREENING EVALUATION

There are different types of available benchmarks that are used to assess analytical results and
provide a relative understanding of the condition at the Site. Analytical results were compiled and
evaluated using several different types of benchmarks in order to:

e Document if a contaminant release has occurred as defined by HRS criteria;

e Evaluate through the HRS scoring process if the Site is eligible for the NPL as a result of
historical mining activities at the Site;

e Assess the relative risk to human health and the environment; and,

e Determine the need for additional investigation or removal action.

The Puzzle mine/Willard adit waste area is the primary focus of this evaluation, which uses data
associated with the Puzzle mine/Willard adit waste area only. Each of the other mine areas were
also assessed based on potential impacts to human health and the environment. Screening
benchmarks for the mine areas investigated in the Illinois Gulch watershed include the following:

HRS Scoring and Evaluation:

e Superfund Chemical Data Matrix (SCDM) Hazardous Substance Benchmarks, Surface
Water Pathway — Environmental and Soil Pathway (EPA, 2014).

e Comparison to 3x Site-specific Background Results —as collected based on an EPA-
approved Sampling and Analysis Plan/Quality Assurance Project Plan (USFS, 2014).

Analytical results from the most recent sampling events were reviewed using the HRS guidelines
for analytical interpretation (40 Code of Federal Regulations Part 300 Appendix A, 55 FR 5158)
and used to determine if the site could be eligible for the NPL. The SCDM Hazardous Substance
Benchmarks are used by the EPA for applying the HRS. In addition, as required for HRS
evaluation, these investigation sample results are also being compared to site-specific background
concentrations where available.

In accordance with EPA HRS guidance, a Source is defined as any area where a hazardous
substance has been deposited, stored, disposed, or placed, plus those soils that may have become
contaminated from hazardous substance migration. In general, however, the volumes of air,
groundwater, surface water, and surface water sediments that may have become contaminated
through migration are not considered sources (EPA, 1992b).

Per EPA Guidance for Performing Site Inspections Under CERCLA (EPA, 1992b), background
data were collected for comparison against site-specific analytical results. Sample locations in
[linois Gulch that are above or outside of the influence of the Puzzle mine/Willard adit waste area
and each of the other mine impacted areas were sampled and used as the background/upgradient
which were then compared to downstream samples in order to assess constituent concentrations
that are attributed to each sample location. This allows for an assessment or comparison of the
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naturally occurring constituent concentrations or concentrations that may be originating from
another source. Wherever possible, locations that are upstream of the influence of mine discharges
were used as the background result for the subsequent downstream samples to further ensure that
contaminants attributed to historic mining activities were not also naturally occurring at similar
concentrations or were originating from another source. Background sampling was conducted at
the same time as waste material and water sampling and performed in accordance with applicable
SOPs and the approved Quality Assurance Project Plan/Sampling and Analysis Plan (USFS,
2014).

As required by EPA HRS guidance, three times background concentration was calculated for each
analyte using the detected laboratory result of either surface water or soil background samples
collected from areas not impacted by the mining activities. Observed contamination is documented
when a hazardous substance is detected at a concentration equal to or greater than three times the
detected background concentration. If a background concentration is not detected, or is less than
the detection limit, then an Observed Release (observed contamination for the soil exposure
pathway) is documented when the sample concentration equals or exceeds the sample quantitation
limit (SQL) of the background sample (EPA, 1992a).

Human Health and Environment Screening Benchmarks:

e CDPHE Regulation No. 31 - Basic Standards and Methodologies for Surface Water —
Acute and Chronic Aquatic Life and Human Health — Water and Fish (CDPHE, 2013);

NOTE: Direct comparisons of surface water grab samples to Acute Aquatic Life standards
is in compliance with CDPHE regulations. However, the available data needed for
comparison to Chronic Aquatic Life standards does not meet the regulatory requirements
(requires the derivation of the 85™ percentile from long-term sampling) for the comparison
to the Chronic Aquatic Life Water Quality Standards (WQS). The surface water grab
sample results are compared as a screening benchmark for relative comparison purposes
and does not imply an actual exceedance of Chronic Aquatic Life standard.

o EPA Residential and Industrial Regional Screening Level (RSLs) for soils (EPA, 2015a);

NOTE: An exceedance of the Residential RSLs is not an indication of risk, rather it is used
as an initial screening tool along with other site-specific information to identify whether
additional assessment is needed. It is considered only as an initial screening benchmark
and was developed using conservative exposure assumptions. If detected concentrations
are below the RSL, then it can safely be assumed there are no risks, however, if a detected
concentration is above an RSL additional assessment is considered based on site-specific
conditions.

e Comparison to Site-specific Background Results —as collected based on an EPA-approved
Sampling and Analysis Plan/Quality Assurance Project Plan (USFS, 2014);

e EPA Eco-SSLs (EPA, 2003 and 2005); and
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e National Oceanic and Atmospheric Administration (NOAA) Consensus-Based
Benchmarks for sediment (NOAA, 2008).

The CDPHE regulations are used to assess whether water quality at the site is compromised or
above water quality standards that protect human health and the environment. The WQS are
regulatory-based standards that if exceeded, implicates a potential impact to human health or the
environment. Comparisons to drinking water standards were not conducted as there are no surface
water intakes within the TDL

The EPA RSLs and Eco-SSLs, as well as the consensus-based sediment aquatic life benchmarks
are included to provide a relative comparison of the most conservative (i.e., most restrictive) risk-
based benchmarks are non-regulatory and are used for initial screening assessment of site
conditions. The primary use of the risk-based benchmarks is to identify analytes that are detected
at concentrations that are below these conservative benchmarks, thus, the analytes detected below
these benchmarks can safely be eliminated from further assessment and the evaluation can focus
on other analytes that may be of concern. Analytes that are detected above a screening benchmark
do not necessarily indicate a risk, but rather that additional evaluation may be needed.

Available analytical results from historical sampling events were compared to relevant human
health and ecological benchmarks in this CA.

Removal Action Assessment

In order to evaluate whether a Removal Action may be appropriate, a comparison to background
as well as other human health and ecological criteria or risk-based benchmarks were used for
relative comparison to assess the potential need for a Removal Action or additional assessment. It
is important to note that exceedances of a benchmark or criteria do not automatically indicate a
response action is warranted, rather, in some cases, additional investigation may be warranted.

4.1. HRS SCREENING RESULTS

For the purposes of HRS screening, only the most recent data from 2014 and 2015 were used for
the purpose of HRS scoring. All data collected were done so using an EPA or CDPHE-approved
Sampling and Analysis Plan/Quality Assurance Project Plan and in accordance with associated
field SOPs (USFS, 2014). All laboratory analytical data packages were verified and validated
using a Stage 2B validation, using the EPA National Functional Guidelines for Inorganic Data
Review, as discussed in Section 3.7.

The HRS evaluation includes specific definitions and criteria for identifying Source materials and
documenting Observed Releases, which are assessed for the different media types (e.g., soil,
surface water). Sources and Observed Release sample locations and data are evaluated in
accordance with HRS criteria for each of the potential source areas in Illinois Gulch. The results
are presented in Tables 5-1A and 5-1B.

Analyte concentrations in draining mine adit sources and soil/waste material were considered
detections when the result was greater than the analytical method detection limit, indicating these
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contaminants are potentially associated with a source area. Results flagged with a “J” were applied
a matrix factor as described in EPA guidance Using Qualified Data to Document an Observed
Release and Observed Contamination (EPA, 1996) to determine if the calculated result was above
the analytical reporting limit.

The following sections outline the analytical results used for this evaluation. The associated data
summary tables are presented as follows:

Table 4-1A Source Surface Water Analytical Results Summary — July 2014

Table 4-1B Source Surface Water Analytical Results Summary — September 2014
Table 4-2 Source Soil Analytical Results Summary — July 2014

Table 5-1A Determination of Observed Release for Illinois Gulch — July 2014

Table 5-1B Determination of Observed Release for Illinois Gulch — September 2014
Table 9-1 Illinois Gulch Residential Soil Sampling Analytical Results Summary
Table 9-2 Source Sediment Sampling Analytical Results Summary

Laboratory samples were analyzed by the EPA Region 8 ESAT laboratory in Golden, Colorado.
Laboratory analytical and data validation reports are presented in Appendix C for the 2014
analytical results and Appendix E for the 2015 analytical results.

4.1.1 Puzzle Mine/Willard Adit - HRS Screening Results
Puzzle Mine Discharging Adits

The Puzzle mine/Willard adits are considered source waters based on HRS criteria and have
historically been sampled by EPA, USFS, and state agencies (CDPHE and DRMS). Sediment
samples from the Willard adit #2 drainage were collected during the 2015 sampling event. These
recent sediment samples were collected and analyzed by the laboratory to characterize metals
constituents and are being evaluated as part of this report along with source surface water samples
collected in July and September of 2014 (Figures 4 and 9).

Mine adit Source surface water samples were collected as follows:

e [G-13 - discharge from Willard adit #1,
e IG-16 - discharge from Willard adit #2

Mine adit Source sediment samples were collected as follows:

e [G-SS-SD-01 - discharge from Willard adit #2
e [G-SS-SD-02 - discharge from Willard adit #2
e [G-SS-SD-03 (duplicate) - discharge from Willard adit 2

Analytical results for the Source water samples are presented in Tables 4-1A and 4-1B (Figure 4a)
and Source sediment samples are presented in Table 9-2 (Figure 9). Laboratory data and validation
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reports are presented in Appendix C for the 2014 analytical results and Appendix E for the 2015
analytical results.

Puzzle Mine/Willard Adit Waste Piles

Mine waste/soil from piles at the Willard adit are located in the headwaters of Iron Springs Gulch
(Figure 4b). Given the proximity of the waste material piles present in the watershed to residences,
the Illinois Gulch Watershed Source soil/waste material analytical results were compared to the
EPA SCDMs (EPA, 2014). Soil/waste material samples collected from this pile were located on
both residential properties and within the Willard Waste pile area and are therefore being evaluated
as both Source and Release samples to characterize metals constituents associated with the waste
pile.

The analytical results of the Source soil/waste material samples collected from the Willard adit
waste piles are presented in Tables 4-2 and 9-1 (Figures 4 and 9). Laboratory results and validation
reports are presented in Appendix C for the 2014 analytical results and Appendix E for the 2015
analytical results.

Observed Release — Surface Water

The analytical results of the Illinois Gulch surface water samples were compared to the three times
background concentration for surface water to further evaluate whether detected concentrations
can be attributed to mining activities, and are not also naturally occurring at similar concentrations
or were originating from another source. The three times background concentration was calculated
for each analyte using the highest detected laboratory result of the evaluated Illinois Gulch surface
water background sample (IG-03) located upstream of the confluence with Iron Springs Gulch
(Table 5-1A and 5-1B). Where background results are non-detect for a specific analyte, then a
detection in a release sample above the analytical reporting or detection limit for the associated
analyte is considered an exceedance of the background concentration.

[linois Gulch sample results for 1G-01 (located near the Breckenridge Ice Rink, below the
confluence with Iron Springs Gulch) and IG-02 (located just downstream of confluence of Illinois
Gulch and Iron Springs Gulch) were compared to background sample 1G-03 (located upstream of
the confluence with Iron Springs Gulch) (Table 5-1A and 5-1B) and an Observed Release to
surface water was documented with Illinois Gulch surface water samples for total and dissolved
cadmium, cobalt, copper, manganese, and zinc; total aluminum, iron, and lead; and dissolved
nickel. Of these, only concentrations of dissolved cadmium and zinc exceed both the chronic and
acute SCDM aquatic life water quality standards. Tables A and B presents a summary by
contaminant of the highest detected analytical results among the Illinois Gulch surface water
samples that exceed the three times background concentration and are attributable to the Site.
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Table A: Total Metals Observed Releases
. Sample | Background Backgroul'ld Background Relea}se Sz}mple Highest San}ple Sample
Contaminant Date Samole ID Concentration RL (ug/L) ID with Highest Concentration RL
P (ng/L) Mg Concentration (ng/L) (ng/L)
Aluminum 7/2/14 1G-03 2341) 50.0 1G-02 149 50.0
Cadmium 9/18/14 1G-03 0.854 J 1.00 1G-02 2.63 1.00
Cobalt 9/18/14 1G-03 <0.500 U 1.00 1G-02 2.13 1.00
Copper 7/2/14 1G-03 <2.50U 5.00 1G-02 13.2 5.00
Iron 9/18/14 1G-03 <100 U 250 1G-02 950 250
Lead 7/2/14 1G-03 1.42 (1.86) J 1.00 1G-02 7.1 1.00
Manganese 9/18/14 1G-03 3.69 (4.72) J 5.00 1G-02 415 5.00
Zinc 9/18/14 1G-03 123 20.0 1G-02 830 20.0

J — Approximate value
RL — Reporting Limit
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Table B: Dissolved Metals Observed Releases
. Sample Background Backgroulfd Background Relea}se Sz}mple Highest San}ple Sample
Contaminant Date Sample ID Concentration RL (ug/L) ID with Highest Concentration RL
P (ng/L) e Concentration (ng/L) (ng/L)
Cadmium 7/2/14 1G-03 0.618 0.200 1G-02 1.99 0.200
Cobalt 9/18/14 1G-03 <0.100 U 0.200 1G-02 2.32 0.200
Copper 7/2/14 1G-03 0.896 (1.12) J 1.00 1G-02 5.16 1.00
Nickel 9/18/14 1G-03 <0.500 U 1.00 1G-02 2.2 1.00
Manganese 9/18/14 1G-03 2.64 (3.38) J 5.00 1G-02 398 5.00
Zinc 9/18/14 1G-03 116 20.0 1G-02 798 20.0

J — Approximate value
RL —Reporting Limit
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Observed Release — Residential Soil Adjacent to Mine Waste Piles

The analytical results of the Illinois Gulch residential soil samples were compared to the three
times background concentration for soil to further evaluate whether detected concentrations can
be attributed to mining activities, and are not also naturally occurring at similar concentrations or
were originating from another source. The three times background concentration was calculated
for each analyte using the highest detected laboratory result of the evaluated Illinois Gulch surface
soil background samples (IG-BK-01 to IG-BK-04) located outside the area of influence of the
Willard pile and Iron Springs Gulch (Tables 8 and 9-1).

[linois Gulch sample results for IG-R-SO-OP-01 (located on a residential property adjacent to the
Willard mine waste pile) were compared to background sample IG-BK-01 (located downhill of
Bright Hope Lane and uphill of the stream) (Table 9-1) and an Observed Release to soil was
documented with Illinois Gulch residential soil samples for arsenic, copper, and iron. Analytical
results were compared to the EPA SCDMs (EPA, 2014) and indicate that the concentration of
arsenic exceeded three times background, the SCDM Reference Dose Screen Concentration
(RDSC), and the SCDM Cancer Risk Screen Concentration (CRSC). Additionally, concentrations
of iron exceeded three times background and the RDSC and concentrations of copper exceeded
three times background. Although thallium exceeded the RDSC, the concentrations were not
above three times background levels. Table C is a summary by contaminant of the highest detected
analytical results among the Illinois Gulch residential soil samples that exceed the three times
background concentration and are attributable to the Site.
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Table C: Soil Observed Release
LRG0 Background Release Sample | Highest Sample | Sample
. Sample Sample ID groun Background . Amp g P P
Contaminant . . Concentration ID with Highest | Concentration RL
Date with Highest (mg/kg) RL (mg/kg) Concentration (mg/kg) (mg/kg)
Concentration
Arsenic 10/28/15 IG-BK-01 16.5 2.0 IG-R-SO-0OP-01 246 10.0
Copper 10/28/15 IG-BK-01 29.8 (36.4) J 1.0 IG-R-SO-0OP-01 233 (190.98) J 5.0
Iron 10/28/15 IG-BK-01 20,700 250 IG-R-SO-0OP-01 176,000 250

J — Approximate value

RL — Reporting Limit
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4.2. HUMAN HEALTH AND ENVIRONMENTAL SCREENING RESULTS

Adit water, surface water, and soil/mine waste analytical results were compared to relevant
benchmarks are presented in Tables 4-1A through 6-2B. Laboratory data and validation reports
are presented in Appendix C.

Field parameters including pH, temperature, specific conductivity, and dissolved oxygen, as well
as metals loading information are presented on Tables 6-1A through 7-2B.

As per CDPHE Regulation No. 31, standards for metals were established using sample-specific
hardness and hardness-dependent equations, instead of single-value numeric standards. The
numeric levels for various parameters are levels determined by the Colorado Water Quality
Control Commission after careful analysis of all available information and are generally
considered to protect the beneficial use classifications (CDPHE, 2009).

Table 4-1A  Source Surface Water Analytical Results Summary — July 2014

Table 4-1B  Source Surface Water Analytical Results Summary — September 2014
Table 4-2 Source Soil Analytical Results Summary — July 2014

Table 4-3 Waste Piles Analytical Results Summary — July 2014

Table 5-1A  Determination of Observed Release for Illinois Gulch — July 2014

Table 5-1B  Determination of Observed Release for Illinois Gulch — September 2014
Table 6-1A  Surface Water Analytical Results Summary — July 2014

Table 6-1B  Surface Water Analytical Results Summary — September 2014

Table 6-2A  Iron Springs Gulch Surface Water Analytical Results Summary — July 2014
Table 6-2B  Iron Springs Gulch Surface Water Analytical Results Summary — September 2014
Table 7-1A  Illinois Gulch Surface Water Migration Pathway - July 2014

Table 7-1B  Illinois Gulch Surface Water Migration Pathway - September 2014

Table 7-2A  Iron Springs Gulch Surface Water Migration Pathway - July 2014

Table 7-2B  Iron Springs Gulch Surface Water Migration Pathway - September 2014

4.2.1. Illinois Gulch Drainage (presented from upstream to downstream)
4.2.1.1. Mountain Pride Mine
Mine Waste Pile

Analytical results for total metals detected in soil/waste samples collected from the mine waste
material at the Mountain Pride mine waste pile are reported in Table 4-3. A summary of the
benchmark screening results is provided below:

e Analytical results of source waste material samples associated with the Mountain Pride
mine indicated elevated concentrations of antimony, arsenic, cadmium, copper, lead,
manganese, mercury, selenium, silver, and zinc above background.

e Human Health Residential RSLs indicate arsenic, cadmium, lead, manganese and zinc are
above the EPA Residential Soil RSLs. Arsenic and lead also exceeded EPA Industrial Soil
RSLs.

NOTE: Screening results are provided for relative comparison ONLY and do not reflect a
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threat to human health as there are no residential properties, or workers in the vicinity of
the mine area, and no prolonged use of the area.

e Ecological Screening results indicate the highest concentrations of cadmium, copper,
manganese, and zinc from the six mine waste piles were observed for soil samples collected
at the Mountain Pride mine waste pile. Concentrations also exceeded Eco-SSLs for
antimony, arsenic, mercury, selenium, and silver in one or both samples (URS, 2015).

Illinois Gulch Water Quality Near Mountain Pride Mine

e Human Health Screening results do not indicate exceedances of CDPHE human health
water quality standards related to consumption of fish.

e Environmental Screening results indicate concentrations of dissolved cadmium, lead, and

zinc exceed the calculated chronic and acute CDPHE Aquatic Life standards (Tables 6-
1A and 6-1B).
NOTE: Direct comparisons of surface water grab samples to Acute Aquatic Life standards
is in compliance with CDPHE regulations. However, the available data needed for
comparison to Chronic Aquatic Life standards does not meet the regulatory requirements
(requires the derivation of the 85™ percentile from long-term sampling) for the comparison
to the Chronic Aquatic Life WQS. The surface water grab sample results are compared as
a screening benchmark for relative comparison purposes and does not imply an actual
exceedance of Chronic Aquatic Life standard.

Sample location OP-04 is located in Illinois Gulch above the Mountain Pride mine waste area and
represents conditions at the headwaters of Illinois Gulch, and is considered to represent
background concentrations that are unimpacted by mine activities in the watershed. Two surface
water samples were collected downstream of the Mountain Pride mine area in Illinois Gulch (OP-
02 and OP-03) (Figure 4a). OP-03 represents Illinois Gulch downstream of the mine waste
complex after it reforms as a single thread channel. In addition to the 2014 sampling at this site,
Trout Unlimited has continued monitoring water quality at OP-03 and OP-04. OP-02 is clearly
within Illinois Gulch, about 0.5 miles downstream (and is also considered upstream of the Laurium
mine Waste Area).

Increased concentrations in Illinois Gulch downstream of the Mountain Pride mine indicate a
contribution of cadmium, lead, and zinc to Illinois Gulch; however, the mine discharge was dry
during September 2014 and when flow was observed at this location, the discharge rates are
relatively low (0.4 cfs during July 2014). It is notable that metals were either below detection
limits or detected at relatively low concentrations in Illinois Gulch in sample location OP-04,
which is above the mine.

Dissolved lead concentrations that are above the CDPHE chronic aquatic life criteria were detected
below the Mountain Pride mine and continue to occur above chronic aquatic life criteria just
downstream of the Laurium mine (IG-14), but dissipate and are no longer detected above the
aquatic life criteria for the remaining downstream segment of Illinois Gulch (all locations including
the most downstream location IG-01 adjacent to the Breckenridge Skating Rink). Lead loading
diminishes from 0.006 pounds per day (Ibs/day) to 0.004 Ibs/day, but then spikes to 0.01 Ibs/day
just downstream of the Iron Springs Gulch confluence. However, when looking at total lead,
concentrations follow a similar dissipation until they conversely spike just downstream of the Iron
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Spring Gulch confluence with Illinois Gulch. This follows the trend with the loading as well
because the total lead loading increases from 0.02 lbs/day to 0.2 1bs/day upstream and downstream
of the Iron Springs Gulch confluence.

Of particular note, there are increased concentrations of cadmium above CDPHE chronic aquatic
life criteria in Illinois Gulch beginning in the upper watershed immediately below the Mountain
Pride mine waste pile area. As indicated in Tables 7-1A and 7-1B, cadmium is non-detect above
the Mountain Pride mine but is detected beginning below the mine, then continues to increase at
locations immediately below the mine (OP-03 and farther downstream to OP-02). The
concentrations appear to increase from immediately below Mountain Pride (dissolved cadmium is
0.374 ng/L at OP-03, and increases to 0.851 ug/L in OP-02, which is the next downstream sample
location above the Laurium mine waste area approximately one half mile below the Mountain
Pride). Cadmium loading changes from 0.0026 lbs/day to 0.0077 lbs/day before the confluence
with Iron Spring Gulch. Cadmium occurs above the CDPHE chronic aquatic life criteria
throughout the remaining downstream segment of Illinois Gulch (down to and including sample
location 1G-01 adjacent to the Breckenridge Skating Rink). Zinc was measured at OP-04 to be
10.2 pg/L, which was below acute standards, while a 68 pg/L reading was collected at the
downstream location of OP-03, barely below acute standards. However, a 0.1396 1b/day difference
in zinc loading rates can be observed between upstream (OP04) and downstream (OP03) sites
during this event. This equates to a multiplication factor of 10.4 times the zinc load of the upstream
input as a result of the Mountain Pride mine. This investigation also showed an increase in lead
from non-detect at OP-04 to 0.006566 lbs/day at OP-03, which correlates with the XRF study
showing high concentrations of lead at Mountain Pride. Illinois Gulch downstream of the
confluence with Iron Springs Gulch (which carries the load from the Willard adits #1 and #2 and
the Willard adit waste area), the dissolved cadmium load in Illinois Gulch significantly increases
to 0.056 lbs/day. Additional investigation of elevated cadmium and zinc could better identify
potential sources present somewhere in between Mountain Pride and Laurium mines.

In summary, the cadmium concentrations about double and loading significantly increases at the
confluence of Iron Spring Gulch. Although the Mountain Pride mine and other unknown upstream
sources are a contributing source of cadmium, zinc, and lead, the overall loading significantly
increases past the Iron Springs Gulch confluence below Puzzle mine. Due to the potential for
contamination associated with large runoff events, further investigation is warranted in between
the Mountain Pride complex and the Laurium.

4.2.1.2. Laurium Mine Waste Area Including Seeps and Adits
Mine Waste Pile

Analytical results for total metals detected in soil/waste samples collected from the mine waste
material at the Laurium pile are reported in Table 4-3. A summary of the soil benchmark screening
results is provided below:

e Analytical results of the source waste material sample associated with the Laurium mine
indicate elevated concentrations of antimony, arsenic, copper, iron, lead, manganese,
mercury, silver, and zinc above background.
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e Human Health Screening results indicate arsenic, iron, lead, and manganese are above the
EPA Residential Soil RSLs. Only arsenic and lead also exceeded EPA Industrial Soil
RSLs.

NOTE: These screening results are provided for relative comparison and do not reflect a
threat to human health as there are no residential properties, or workers in the vicinity of
the mine area, and no prolonged use of the area

e Ecological Screening results indicate concentrations of antimony, arsenic, copper, lead,
mercury, selenium, silver, and zinc exceeded the Eco-SSLs (URS, 2015).

Laurium Mine Adit drainage

Analytical results for total and dissolved metals, anions and general chemistry as detected in source
surface water samples collected from the Laurium mine adit are reported in Tables 6-1A and 6-
1B. A summary of the surface water benchmark screening results is provided below:

e Human Health Screening results do not indicate an exceedance of CDPHE human health
water quality standards related to consumption of fish.

e Environmental Screening results indicate concentrations of dissolved cadmium and zinc
exceed the calculated chronic and acute CDPHE Aquatic Life standards. Lead also
exceeded the chronic CDPHE Aquatic Life standard in July 2014 (Table 6-1A and 6-1B).
NOTE: Direct comparisons of surface water grab samples to Acute Aquatic Life standards
is in compliance with CDPHE regulations. However, the available data needed for
comparison to Chronic Aquatic Life standards does not meet the regulatory requirements
(requires the derivation of the 85™ percentile from long-term sampling) for the comparison
to the Chronic Aquatic Life WQS. The surface water grab sample results are compared as
a screening benchmark for relative comparison purposes and does not imply an actual
exceedance of Chronic Aquatic Life standard. .

As indicated on Tables 7-1A and 7-1B, sample location OP-02 is located in Illinois Gulch above
the Laurium mine waste area and 1G-15 is below the mine waste area immediately below discharge
from the Laurium adit. Samples from location OP-01 are collected from the Laurium adit
discharge. Dissolved concentrations of cadmium and zinc in the adit water are reported above
CDPHE the chronic aquatic life standards (as calculated based on the site-specific hardness) and
zinc is above both the acute and chronic aquatic life criteria.

It is notable that cadmium and zinc are already above the CDPHE chronic and or acute aquatic life
standards (as calculated based on the site-specific hardness) in Illinois Gulch above the Laurium
mine waste area (see OP-02, Tables 7-1A and 7-1B). Although cadmium is elevated in the adit
discharge (OP-01), a comparison of dissolved cadmium concentrations in Illinois Gulch above
(OP-02) and below the Laurium mine waste area (IG-15), which includes the adit discharge (OP-
01), cadmium concentrations do not substantially increase due to the input from the mine.
However, during July 2014 (in which stream flow was greater than during September), elevated
dissolved zinc concentrations in the adit (540 pg/L) did not result in increases in Illinois Gulch
downstream of the adit discharge. In fact, even with adit discharges containing 540 pg/L, the
dissolved zinc concentration went from 194 pg/L in the upstream (OP-02) to 169 pg/L in the
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downstream location (IG-15). Although the zinc concentrations decreased, they remain at levels
that are above both acute and chronic aquatic life criteria at IG-15. It should be noted that zinc
concentrations are observed to be below acute criteria (July 2014) and below both acute and
chronic criteria (September 2014) at the next downstream location, IG-14, and do not exceed zinc
criteria in downstream Illinois Gulch again (IG-03) until below the input from Iron Springs as
observed at IG-02 (See Tables 7-1A and 7-1B).

4.2.1.3. Boreas Pass Road Pile
Mine Waste Pile

Analytical results for total metals detected in soil/waste samples collected from the mine waste
material at the Boreas Pass Road pile are reported in Table 4-3. A summary of the benchmark
screening results is provided below:

e Analytical results of the source waste material sample associated with the Boreas Pass
Road pile indicate elevated concentrations of arsenic, copper, lead, mercury, and silver
above background.

e Human Health Screening results indicate arsenic and lead are above the EPA Residential
and Industrial Soil RSLs.
NOTE: These screening results are provided for relative comparison and do not reflect a
threat to human health as there are no residential properties, or workers in the vicinity of
the mine area, and no prolonged use of the area

e [Ecological Screening results from the one soil sample that was collected from the Boreas
Pass Road pile indicate the concentrations of antimony, arsenic, copper, lead, mercury,
selenium, silver, and zinc exceeded the Eco-SSLs (URS, 2015).

Based on the topography of the area, as presented in Figure 2, the potential exists for discharge of
constituents into Illinois Gulch.

4.2.1.4. Puzzle Extension Shaft and Illinois Gulch Road Piles

Puzzle Extension Shaft and Associated Piles

Analytical results for total metals detected in soil/waste samples collected from the mine waste
material at the Illinois Gulch Road piles are reported in Table 4-3. A summary of the benchmark
screening results is provided below:

e Analytical results of source waste material samples associated with the Illinois Gulch
Road piles indicate elevated concentrations of antimony, arsenic, copper, lead, silver, and
thallium above background.

e Human Health Screening results indicate arsenic, lead and thallium are above the EPA
Residential and Industrial Soil RSLs.
NOTE: These screening results are provided for relative comparison and do not reflect a
threat to human health as there are no residential properties, or workers in the vicinity of
the mine area, and no prolonged use of the area
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e [Ecological Screening results indicate the concentration of silver in one of the two soil
samples collected at the Illinois Gulch Road pile #1 was the highest observed
concentration from the six mine waste piles. Concentrations of antimony, arsenic, copper,
lead, mercury, selenium, and zinc also exceeded Eco-SSLs in one or both samples (URS,
2015).

There is an on-going investigation related to the Puzzle Extension shaft to determine if surface
water in Illinois Creek is flowing into and down the shaft. The Puzzle Extension shaft intersects
the Willard level of the Puzzle mine (USGS, 1934) and the Willard level discharges at the Willard
adit #1 portal (sample location IG-13). The collar of the Puzzle Extension shaft is located adjacent
to the Illinois Gulch Road piles and immediately west of Illinois Creek.

Sample location IG-14 is in Illinois Gulch above the Puzzle Extension shaft and IG-03 is
downstream. The analytical results from 1G-03, downstream of the Puzzle Extension shaft and
[linois Gulch Road pile were compared to the upstream location to assess whether metals
increased downgradient of the waste pile area. The upstream concentration for each analyte in IG-
14 (upstream) was compared with the next downstream location in Illinois Gulch (IG-03) as
indicated in Tables 7-1A and 7-1B. The results indicate that dissolved cadmium concentrations
increased in both July and September (noted to have more than doubled in September 2014), at
the downstream sample location.

Results from both upstream and downstream locations exceed the CDPHE chronic aquatic life
criteria for dissolved cadmium. The elevated concentrations of cadmium may be related to
geological conditions or contribution from groundwater or other source areas. While there may be
some contribution of metals from the Illinois Gulch Road pile, additional assessment would be
needed in order to substantiate this attribution.

Dissolved zinc concentrations in Illinois Gulch above and below the Puzzle Extension shaft
remained relatively stable with slight decreases or increases noted between the July and September
2014 sampling events. Dissolved zinc concentrations were found to decrease slightly from 94.2
ng/L at 1G-14 to 92.1 pg/L at the downstream location (IG-03) during July 2014. In September
2014, dissolved zinc was found to slightly increase at the downstream location (from 106 pg/L to
116 pg/L). While the upstream location was noted as exceeding the chronic aquatic life criteria for
dissolved zinc, no exceedances of the acute or chronic aquatic life criteria for dissolved zinc were
reported for the downstream location (IG-03). This is due to the slight increase in hardness at IG-
03. Neither the upstream or downstream locations were found to have significantly decreasing or
increasing dissolved zinc concentrations.

As indicated on Tables 7-1A and 7-1B, there are several other metals that were found to increase
when comparing the upstream (IG-14) to the downstream location (IG-03), but none exceeded the
aquatic life criteria as shown on Tables 6-1A and 6-1B.
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4.2.2. Tron Springs Gulch Drainage
42.2.1. Ouray Mine (at the Location of the Historic Wakefield Sawmill)
Mine Waste Pile

Analytical results for total metals detected in soil/waste samples collected from the Ouray mine
Cally adit waste rock (at the historic Wakefield Sawmill) are reported in Table 4-3. A summary of
the benchmark screening results is provided below

e Analytical results of source waste material samples associated with the Ouray pile
indicate elevated concentrations of antimony, arsenic, copper, lead, and silver were found
to be above soil concentrations from locally collected background samples.

e Human Health Screening results indicate antimony, arsenic, lead, mercury, and thallium
are above the EPA Residential Soil RSLs. Only arsenic and lead also exceeded EPA
Industrial Soil RSLs.

NOTE: These screening results are provided for relative comparison and do not reflect a
threat to human health as there are no residential properties, or workers in the vicinity of
the mine area, and no prolonged use of the area

e Ecological Screening results indicate the highest concentrations of antimony and mercury
from samples of the six mine waste piles were measured in soil samples obtained from
the Ouray mine waste pile. Concentrations of arsenic, cadmium, copper, lead, silver, and
zinc also exceeded Eco-SSLs in the three samples collected in this area (URS, 2015).

4222, Puzzle Mine/Willard Adit Waste Area Including Seeps and Draining Adits
Adit Drainage

Analytical results for total and dissolved metals, anions, and general chemistry as detected in
source surface water samples collected from the Willard adits #1 and #2 (IG-13 and 1G-16
respectively) that make up the headwaters to Iron Springs Gulch, a tributary to Illinois Gulch are
presented on Table 4-1A and 4-1B. A summary of the results and benchmark screening results is
provided below:

e Human Health Screening results indicate concentrations of zinc and arsenic above the
CDPHE human health water quality standard related to consumption of fish.
NOTE: These screening results are provided for relative comparison and do not reflect a
threat to human health as Iron Springs Gulch is not used for fishing.

e Environmental Screening results indicate concentrations of dissolved cadmium, copper,
lead, and manganese exceed the calculated chronic Aquatic Life standard and zinc
exceeds the calculated chronic and acute CDPHE Aquatic Life standards (Table 4-1A and
4-1B). Total aluminum and iron also exceed their corresponding aquatic life criteria.
NOTE: Direct comparisons of surface water grab samples to Acute Aquatic Life standards
is in compliance with CDPHE regulations. However, the available data needed for
comparison to Chronic Aquatic Life standards does not meet the regulatory requirements
(requires the derivation of the 85 percentile from long-term sampling) for the comparison
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to the Chronic Aquatic Life WQS. The surface water grab sample results are compared as
a screening benchmark for relative comparison purposes and does not imply an actual
exceedance of Chronic Aquatic Life standard.

The most significant mine features in the study area ultimately affecting downstream Illinois Gulch
surface water quality are the Willard adit #1 (IG-13) and adit #2 (IG-16), as well as seeps from
within the Willard adit waste area. These sources drain into Iron Springs Gulch and are sources of
heavy metals in the watershed which are large contributors to the downstream use impairments.

The discharges from the Willard adits and waste area make up a substantial volume and metals
loading component of the tributary known as Iron Springs. Willard adit #1 (sample location IG-
13) and sample location IG-10 represent the largest metal loading occurrences, reflective of
loading upstream in the Willard adits and Willard pile area that persists downstream to locations
in Illinois Gulch (IG-02 and 1G-01 — Figure 4a). At the Willard area, adit water enters a wetland
on the east and north sides of the Willard pile, flows near two residences, and subsequently enters
[llinois Gulch where it contributes to metal loading. Not surprisingly, the highest loading rates
calculated for dissolved zinc (7.02 lbs/day) and dissolved cadmium (0.034 lbs/day) are reported
from location 1G-09, where the two Willard adit discharges combine with the Willard pile seep
flow.

As indicated on Tables 7-2A and 7-2B, the largest metal loading occurrences are at locations 1G-
13 (adit #1) and IG-10 (waste area), both occur in the Puzzle/Willard mine waste/wetland area and
reflect the upstream loading from the Willard adits and Willard pile area which persist downstream
to Illinois Gulch locations 1G-02 and IG-01 (Tables 7-2A and 7-2B).

The most significant increase in metals concentrations and loading along Illinois Gulch occurs
downstream of the confluence of Iron Springs with Illinois Gulch (Figure 4a). This is demonstrated
first by an evaluation of metals concentrations from the Willard adit #1 (IG-13), traveling to the
downstream waste/wetland area (IG-10), and into the culvert drainage exiting the Puzzle
mine/Willard adit waste/wetland area (1G-09), which documents the source area contribution into
Iron Springs prior to any other inputs (Tables 7-2A and 7-2B).

Data collected in 2014 indicate both the dissolved concentrations and loading rates for zinc and
cadmium are generally greatest during high-flow stream conditions and lower later in the summer
season during the time of the low-flow sampling event in Iron Springs Gulch. Maximum temporal
concentrations were present at Willard adit #1 (IG-13): maximum dissolved cadmium
concentrations measured ranged from 32.4 pg/L (low-flow) to 52.1 ug/L (high-flow) and
maximum dissolved zinc concentrations measured ranged from 8,150 pg/L (low-flow) to 10,200
ug/L (Tables 7-2A and 7-2B).

Dissolved zinc loading rates calculated at the most downstream sample location (IG-01) range
from approximately 1.81 Ibs/day (low-flow in September 2014) to 6.46 1bs/day (high-flow in July
2014). Dissolved cadmium loading rates at IG-01 range from 0.0055 1bs/day (low-flow) to 0.031
Ibs/day (high-flow). For these same dates, the dissolved zinc loading rates calculated on Illinois
Gulch above Iron Springs Gulch confluence (IG-14) range from 0.035 lbs/day (low-flow) to 1.53
Ibs/day (high-flow), and for dissolved cadmium the loading rates range from 0.0015 1bs/day (low-
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flow) to 0.0073 lbs/day (high-flow). The maximum loading rates calculated for dissolved zinc and
cadmium at location 1G-04 (Iron Springs Gulch location above Illinois Gulch confluence) in high-
flow were 5.78 lbs/day and 0.026 lbs/day, respectively. This suggests that a significant percentage
(more than 75%) of metal loading to Illinois Gulch occurs from discharge originating from Iron
Springs Gulch (which also includes the Little Mountain Springs loads that originate below the
Germania shaft waste rock dump).

By comparing the dissolved metals concentrations in Illinois Gulch above the confluence with Iron
Springs (IG-03) with below the confluence with Iron Springs (IG-02), there is an increase in all
metals concentrations (Tables 7-2A and 7-2B). Conversely, when comparing dissolved metals
concentrations in Iron Springs Gulch above the confluence with Illinois Gulch (IG-03) with below
the confluence with Iron Springs (IG-04), there is a decrease in all metals concentrations (Tables
7-2A and 7-2B), likely due to dilution. These relationships show that Iron Springs Gulch is the
primary contributor of metals into the lower Illinois Gulch watershed.

It is notable that zinc is below both the acute and chronic aquatic life criteria in Illinois Gulch prior
to the confluence with Iron Springs, but then exceeds both acute and chronic aquatic life criteria
downstream of the confluence with Iron Springs (IG-02). This exceedance of both acute and
chronic criteria continues downstream to 1G-01.

Cadmium is above chronic aquatic life criteria at locations in Illinois Gulch above and below the
confluence with Iron Springs. As discussed in previous sections, elevated cadmium in Illinois
Gulch above the confluence with Iron Springs is potentially due to geologic conditions in the upper
watershed or from other insufficiently characterized mine waste sources in the upper portion of
[llinois Gulch. However, it is notable that cadmium concentrations significantly increase (more
than double) in Illinois Gulch below the confluence with Iron Springs (Tables 7-1A and 7-1B).

There is significant potential for episodic surges from the draining adits in Illinois Gulch which in
turn would increase metals loading and concentrations downstream. A well-documented surge
from Willard adit #1 occurred in April 2006. The concentrations of cadmium and zinc are at or
above levels that are likely impacting aquatic life. Iron is also above CDPHE aquatic life criteria
and has an added detriment when iron precipitates coat the stream bed as observed throughout and
downstream of the Iron Springs confluence with Illinois Gulch. The physical nature of the fine
iron precipitate that accrues in the wetland, deposits on the surface of sediment in the drainages,
as well as on the plants in the wetland, is likely to have a negative effect on plants and especially
aquatic wildlife, and has a detrimental impact since it is easily transported/mobile during flooding
and snow or rain/runoff events.

In addition, due to constant average flow rate of 0.042 cfs from the adits, discharges and associated
metals loading also pool in the adjacent wetland. The ponding in the wetland is observed to
overflow onto adjacent residential/private properties potentially resulting in increased metals in
the surface soils associated with some of the closest properties.

The wetland area at and around the Willard pile provides important habitat and wildlife receptors
are regularly observed using this area and are therefore exposed to elevated levels of metals in the
wetland. The concentrations of metals in the wetland soil and water are above concentrations that
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are potentially detrimental to wildlife, however the potential for effects is highly dependent on the
amount of time and types of use that individual wildlife receptors are expected to have within the
wetland (e.g., foraging, nesting, etc.). While an evaluation of the actual effects on wildlife is time-
intensive and has not been completed for this site, the elevated concentrations of several metals
coupled with the deposition of fine precipitate is not advantageous for wildlife.

Puzzle Mine/Willard Adit Waste Pile

Analytical results for total metals detected in soil/waste samples collected from the mine waste
material at the Willard adit waste pile are reported in Table 4-2. A summary of the benchmark
screening results is provided below:

e Analytical results of source waste material samples associated with the Willard pile
indicate there are elevated concentrations of antimony, arsenic, cadmium, copper, iron,
lead, mercury, silver, thallium, and zinc, since they are found to be above soil
concentrations from locally collected samples from areas that are not impacted by mining
(i.e., background).

e Human Health Screening results indicate arsenic, iron, lead, and thallium are above the
EPA Residential Soil RSLs and arsenic and lead exceed EPA Industrial Soil RSLs.
NOTE: These screening results are provided for relative comparison and do NOT reflect a
threat to human health, rather it is used as an initial screening tool along with other site-
specific information to identify whether additional assessment is needed. It is considered
as only an initial screening benchmark and was developed using conservative exposure
assumptions. If detected concentrations are below the RSL, then it can safely assumed be
there are no risks, however, if a detected concentration is above an RSL additional
assessment is considered based on site-specific conditions.

e [Ecological Screening results indicate the highest concentrations of arsenic, lead, and
selenium from the six mine waste piles were measured in soil samples obtained from the
Willard pile. Concentrations of antimony, cadmium, copper, manganese, mercury, silver,
and zinc also exceeded Eco-SSLs in three or more samples (URS, 2015).

In general, concentrations present in mine waste piles include extremely elevated concentrations
for a variety of metals. Metals of particular interest include cadmium, iron, and zinc due to the
exceedances of acute or chronic aquatic life water quality standards in the adjacent and
downstream water bodies. In addition, there is the potential for human exposures to elevated levels
of arsenic and lead due to the proximity to populated areas and uncontrolled site setting (i.e., no
fences, open access in high traffic area).

As indicated on Table 4.2, the range of detected concentrations of heavy metals in the Willard
mine waste area are:

Arsenic: 93.1 mg/kg to 1,300 mg/kg
Cadmium: 0.114 mg/kg to 37.3 mg/kg
Iron: 10,000 mg/kg to 88,600 mg/kg
Lead: 166 mg/kg to 95,000 mg/kg
Zinc: 42.2 mg/kg to 8,930 mg/kg
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Soil sample results were compared to EPA Eco-SSLs based on the lowest value identified in the
EPA Eco-SSLs for either plant, soil invertebrate, avian, or mammalian (EPA, 2003 [mercury];
EPA, 2005 [other metals listed]) (URS, 2015). In general, the soil sample results from one or more
samples collected from the Willard mine waste area exceeded the Eco-SSLs for antimony, arsenic,
copper, lead, mercury, selenium, silver, and zinc. The Eco-SSLs were not exceeded for chromium
or nickel at any sample location.

Adjacent Residential Properties

Given the proximity of the Puzzle mine/Willard adit waste piles to residences, residential soil
sample results were reviewed against the EPA residential and industrial soil RSLs (EPA, 2015a)
benchmarks to provide comparison to the risk-based benchmarks and provide a baseline level of
comparative risk (Table 9-1). In general, concentrations are above the EPA residential and
industrial soil RSLs human health screening benchmarks at one property for lead and all of the
properties sampled for arsenic. Thallium exceeds just the residential RSL on one property, but also
exceeds in two background samples. It is notable that an exceedance of these benchmarks does not
necessarily indicate that a risk is present, but is used as an initial indication to assess site-specific
concentrations and expected use in order to identify if risks are present.

4.2.223. Little Mountain Mine Waste Area Including Seeps and the Germania Shaft

As indicated on Tables 6-2A and 6-2B (sample locations 1G-06 through 1G-08), discharges from
Little Mountain seep contain elevated concentrations of cadmium and zinc. The discharges
associated with this mine area occur on the opposite side of Boreas Pass Road (across from Puzzle
mine/Willard adit), and include two different flowing springs or seeps, which converge and then
discharge through a culvert under the road into the Iron Springs drainage channel below the
Willard adit waste area. While it is not completely clear as to whether either of the drainages are
mine drainage or groundwater seeps, it is notable that sample location 1G-08 was observed to be
clear water and has no or very low concentrations of all metals, while sample location 1G-07
exhibits a dark orange substrate with apparent iron precipitate coating the sediments with elevated
concentrations of several metals. The spring flow sampled at IG-07 emerges from the toe of Little
Mountain below the collar of the closed and safeguarded Germania shaft, and may be drainage
from the shaft.

The discharge constituting the Little Mountain springs provides an important source of metals
loading into Iron Springs Gulch. However, an evaluation of the results from two sampling events
in 2014 for the upstream (IG-07) versus downstream of the discharge into Iron Springs (IG-04),
indicates that while cadmium, zinc, and iron are elevated at the upstream source (IG-07 and IG-
06), the input of both cadmium and zinc concentrations from this source do not result in increased
concentrations in Iron Springs below this discharge (IG-04). This is substantiated by comparing
dissolved cadmium and zinc concentrations in Iron Springs above the confluence/upstream of
Little Mountain discharge (IG-05) versus below/downstream (IG-04). It is likely that the lack of
increase of dissolved metals concentrations may be due to the low flow volume from Little
Mountain (0.09 cfs) versus the comparably higher flow volume in Iron Springs (0.66cfs). While
the increase in dissolved metals was not noted, the total metals contribution from Little Mountain
area is a continuing source of metals loading into Iron Springs.
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For example, there is an increase in total iron concentrations in Iron Springs, for example from a
concentration of 1,090 ug/L above Little Mountain inflow (sample location 1G-05 in September
2014) to a concentration of 1250 pg/L in Iron Springs below the inflow from Little Mountain at
sample location IG-04 in September 2014 (see Table 7-2B).

Based on grab surface water results, the increase in dissolved concentrations of cadmium and zinc
from Little Mountain into Iron Springs appear to be relatively limited; however, this observation
is based on two sampling events in 2014 and is not likely to reflect discharge conditions throughout
the year. Additional assessment is needed to evaluate the episodic or increased flow volume
contributions from this source during different times of the year. Additional investigation of this
source area is recommended in order to assess the potential for impacts to downstream aquatic
resources.
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5. MIGRATION PATHWAYS ANALYSIS

The following sections describe and discuss the physical conditions, migration pathway targets,
releases or potential releases and results of samples collected during investigations of the Illinois
Gulch watershed. Waste and source volumes and hazardous materials are described, and the four
migration pathways, evaluated based on EPA HRS requirements (EPA, 1992a), are presented:

e Groundwater migration (drinking water)
e Surface water migration (drinking water, human food chain, sensitive environments)
e Soil exposure (resident population, nearby population, sensitive environments)

e Air migration (population, sensitive environments)

5.1. SOURCES OF CONTAMINATION

A contaminant source is defined as an area where a hazardous substance has been deposited,
stored, disposed, or placed, plus those soils that have become contaminated from migration of a
hazardous substance. Based on the results of sampling conducted since 2000, potential sources of
contamination are the waste rock material deposited throughout the mine sites (the largest pile
being the Willard pile) and the mine drainage from the Willard adits #1 and #2, the Laurium mine,
and potential mine drainage from Little Mountain spring #2 located below the closed and
safeguarded Germania shaft.

The grouping of locations within the Willard pile area is based on characterization of similar
hazardous materials (Table 4-2). A description of these areas and their historic uses are described
in Section 2.3. There may be other unknown sources not sampled and evaluated during previous
investigations and this CA.

As previously indicated, only the most recent data collected by EPA is being used in the HRS
evaluation. During the past few years, a total of 29 source waste material samples were collected
from the piles located at the Puzzle mine/Willard adit, Ouray mine/Cally adits, Mountain Pride
mine, Laurium mine, Boreas Pass Road pile, and the Illinois Gulch Road piles. Contaminant
concentrations of antimony, arsenic, barium, cadmium, chromium, cobalt, nickel, selenium, silver,
vanadium, aluminum, thallium, copper, iron, lead, manganese, sodium, zinc, and mercury were
detected in the waste materials above the method detection limits. Soil/waste sample locations are
shown in Figures 5 and 6.

The most significant mine features in the study area which are ultimately affecting downstream
Illinois Gulch surface water quality was found to occur within the Puzzle mine/Willard adit waste
area.

5.1.1. Puzzle Mine/Willard Adit Waste Area

The Willard adits #1 and #2 drainage, source surface water, forms the headwaters of the Iron
Springs Gulch stream. Water discharging from the Willard adit #1 forms the starting point for
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surface water flows in Iron Springs Gulch, flows a few hundred feet and then mixes with water
seeping from several large waste rock piles, then confluences with water draining from adit #2.
The combined waste stream/waters continue flowing north through a wetland to form a
channelized stream that is joined by the Little Mountain Spring tributary, and subsequently flows
into Illinois Gulch (URS, 2015). Dissolved metals concentrations of arsenic, barium, cadmium,
cobalt, copper, lead, nickel, aluminum, beryllium, manganese, and zinc; and total arsenic, cobalt,
copper, cadmium, lead, nickel, aluminum, beryllium, iron, manganese, zinc, and mercury were
detected above the method detection limit in surface water samples collected from the adit
drainages. Sample locations are shown in Figure 4a.

5.2. GROUNDWATER PATHWAY

The groundwater migration pathway evaluates: 1) the likelihood that sources at a site actually have
released, or potentially could release, hazardous substances to groundwater; 2) the characteristics
of the hazardous substances that are available for a release (i.e., toxicity, mobility, and quantity);
and 3) the targets who actually have been, or potentially could be, impacted by the release. For
the targets component of the evaluation, the focus is on the number of people who regularly obtain
their drinking water from wells that are located within 4 miles of the site. The emphasis is on
drinking water usage over other uses of groundwater (e.g., food crop irrigation and livestock
watering) because, as a screening tool, it is designed to give the greatest weight to the most direct
and extensively studied exposure routes.

An Observed Release is indicated when there is an exceedance of three times the calculated
background concentration or when an analyte is found at a concentration greater than the analytical
reporting limit of the background sample if background levels are non-detect. Results flagged with
a J were applied a matrix factor as described in EPA guidance Using Qualified Data to Document
an Observed Release and Observed Contamination (EPA, 1996) to determine if the calculated
result was above the analytical reporting limit.

5.2.1. Groundwater Targets

Surface water from three surface water intakes located up gradient and upstream of the Site on the
Blue River are used as the primary source of drinking water in the town of Breckenridge (Public
Water System ID: CO0159020) (EPA, 2015b); however, there are several registered domestic
wells near the Site and several privately-owned wells located within 2 miles and downgradient of
the Site used for household use only, potentially for drinking water (Figure 10) (DNR, 2015). In
addition, there are seven wells registered as municipal wells as shown on Figure 10. Five of these
wells are registered to the Town of Breckenridge or the Blue River Water District (turned over to
the Town of Breckenridge) and are no longer in use (Altimari, 2017). The remaining two wells
are associated with ski resort facilities and service a transient population as defined by HRS (EPA,
1992c; DNR, 2017; CDWR, 2017). All of the registered municipal wells within the four-mile
radius area are located cross and/or up gradient of the Site (Figure 10).

According to a query of the DNR, Colorado Division of Water Resources (CDWR) well database,
domestic 564 wells were reported within an approximate four-mile radius of the Willard pile area
(wells within a four-mile radius of Willard pile were counted first as this area appears to have the
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most potential to impact groundwater based on source volume and contaminants present) and two
wells were reported within an approximate four-mile radius of the Mountain Pride and Laurium
mines (DNR, 2015; CDWR, 2015). Of these 564 wells, depth to water was reported for all but
100 of the wells and ranged from 18 ft bgs to 600 ft bgs with an average depth to water of 144 ft
bgs (DNR, 2015; CDWR, 2015). According to the 2015 report by URS, there are approximately
70 domestic groundwater wells within the Illinois Gulch watershed whose total depths range from
approximately 30 ft bgs to 560 ft bgs with the shallower wells likely located in the valley bottom
and deeper wells up near the divides (URS, 2015).

The aquifers below the Site are not well defined, but well depths in these aquifers range from a
few hundred feet to several hundred feet below ground surface (URS, 2015). The water uses for
wells located within the approximate four-mile radius are presumed to be private domestic wells
that are currently used for drinking water with the exception of the wells registered as municipal
wells. The average number of persons per household in Summit County, Colorado is 2.31 (U.S.
Census Bureau, 2010). Wells within four miles of each area and the population are listed in the
tables below (Figure 10).

Drinking Water Wells within Four Miles —Willard Pile

. Nlll‘flbe.r o Estimated
Radius Drinking Ponulation
Water Wells p
0-0.25 3 7
0.25-0.50 29 67
0.50-1.0 146 338
1.0-2.0 180 416
2.0-3.0 99 229
3.0-4.0 107 248
Total 564 1305

Drinking Water Wells within Four Miles — Laurium Mine

. Nulflbe.r of Estimated
Radius Drinking Pooulation
Water Wells P
0-0.25 5 39
0.25-0.50 30 76
0.50-1.0 34 170
1.0-2.0 196 662
2.0-3.0 155 2114
3.0-4.0 97 2730
Total 517 5791
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Drinking Water Wells within Four Miles — Mountain Pride Mine

. Nmflbe.r o Estimated
Radius Drinking Pooulation
Water Wells p
0-0.25 0 0
0.25-0.50 4 5
0.50-1.0 37 103
1.0-2.0 148 484
2.0-3.0 211 1097
3.0-4.0 108 3210
Total 508 4899

5.2.2. Groundwater Pathway Conclusions

Groundwater sampling has not been performed as part of previous investigations; therefore, the
groundwater pathway cannot be evaluated based on analytical groundwater results. The Site is
located in a suburban/rural area where drinking water is primarily supplied by the town. There are
no drinking water wells present onsite; however, there are 564 domestic wells within a four-mile
radius of the Site potentially used for drinking water, several which are located within 2 miles and
downgradient of the Site. Based on readily available information regarding current potential
receptors, there is potential that contaminants from the Site could impact groundwater.

5.3. SURFACE WATER PATHWAY

An Observed Release to surface water or sediment is documented when there is an exceedance of
three times the calculated background concentration or when an analyte is found at a concentration
greater than the analytical reporting limit of the background sample if background levels are non-
detect (EPA, 1996). If the result is flagged with a J, the matrix factor was applied as described in
EPA guidance Using Qualified Data to Document an Observed Release and Observed
Contamination (EPA, 1996).

5.3.1. Surface Water Targets

Surface water along the TDL is not used for drinking water and there are no diversions present
(DNR, 2015). Surface water from the Blue River near Goose Pasture Tarn Reservoir located
approximately 1 mile south and upstream of the Site is used as the primary source of drinking
water in the town of Breckenridge. The Site has the potential to impact Illinois Gulch, the Blue
River, Maggie Pond, and subsequently the Dillon Reservoir due to its hydrologic position
upgradient (Figure 11). The most downstream Observed Release and the start of the 15-mile TDL
is the sample location for surface water sample IG-01 located approximately 0.3 miles downstream
and east-northeast of the confluence of Iron Springs Gulch and Illinois Gulch and approximately
0.7 miles downstream and northeast of the Willard pile (Figure 11). The most upstream Probable
Point of Entry is the waste rock/material located adjacent to the headwaters of Illinois Gulch at the
Mountain Pride mine. The most downstream probable point of entry is the confluence of Iron
Springs and Illinois Gulch.
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5.3.1.1. Fisheries

The USGS conducted electrofishing surveys within Illinois Gulch and the Blue River in September
and October of 2015. Sites in Illinois Gulch were selected upstream and downstream of Iron
Springs Gulch as well as a location in the Blue River. At the time of the surveys, no fish were
captured or observed in any of the Illinois Gulch locations. The conclusions based on the results
of the survey were that it appeared that none of the three sites surveyed on Illinois Gulch were
found to have conditions able to sustain fish populations but that, at the time of the surveys,
sections of Illinois Gulch appeared to have habitat features that would be suitable for trout (e.g.
deep pools) (USGS, 2016). Illinois Gulch is classified as an Aquatic Life Cold Water-Class 2
impaired stream with designated uses for domestic water source, recreation, and agriculture (EPA,
2011). The Blue River, at the confluence with Illinois Gulch, and portions downstream within the
15-mile TDL are classified as Aquatic Life Cold Water-Class 1 with designated uses for domestic
water source, recreation, and agriculture (EPA, 2010). While a quantitative survey was not
conducted on the Blue River during the 2015 electrofishing survey because the stream is too large,
a total of 20 brown trout were captured in a qualitative survey at the Blue River site upstream of
the confluence with Illinois Gulch. The results of this survey indicated that the presence of
multiple age-classes of brown trout suggests that this is a persistent and naturally reproducing
fishery (USGS, 2016). Illinois Gulch, along with the Blue River and Dillon Reservoir downstream
to the 15-mile TDL, meet the HRS definition of a fishery (EPA, 1990). Fish species in Blue River
include rainbow trout, brown trout, brook trout, lake trout, and yellow perch. Fish species present
in Dillon Reservoir include arctic char, kokanee, rainbow trout, brown trout, Snake River cutthroat
trout, and suckers (CPW, 2015b and 2015¢). As discussed in Section 2.4.4.1, the USFWS and
CPW list five different species of fish present in Summit County that are considered federal or
state listed threatened, endangered, or sensitive species and that appear to have potential critical
habitat that may be present onsite and/or within the 15-mile TDL (USFWS, 2015a; USFWS,
2015b; CPW, 2015a).

5.3.1.2. Wetlands

According to the USFWS National Wetland Inventory Wetland Mapper, approximately 0.57 miles
of streamside wetlands are present from the Mountain Pride mine along Illinois Gulch downstream
to sample location IG-01 and an additional 6.25 miles to the completion of the 15-mile TDL
(Figure 12). Freshwater emergent wetland characterized as palustrine scrub-shrub saturated is
present onsite (including the Willard pile area) and downstream on Illinois Gulch with the
exception of a small portion at Laurium mine characterized as palustrine emergent seasonally
flooded. Additional wetlands present between the sample location and the completion of the 15-
mile TDL along Blue River are predominantly vegetated with freshwater emergent wetlands
characterized as palustrine, scrub-shrub seasonally flooded with patches of palustrine scrub-shrub
saturated (USFWS, 2015c).

5.3.1.3. Sensitive Environment Summary

As mentioned in Section 2.4.4, there are a total of three federal and five state listed species that
have potential suitable habitat within Illinois Gulch and/or may be present onsite and/or overlap
the Site boundary or would potentially be impacted by conditions at the Site. The federally
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threatened and state endangered species associated with the study area include the Canada lynx,
Mexican spotted owl, and Greenback cutthroat trout. The North America Wolverine and Boreal
toad are state listed endangered species that may be associated with the study (URS, 2015).

A site-specific biological assessment has not been performed; therefore, it is not possible to
determine if any of these species are definitively present at the Site. Likewise, the above list is
based on all available information, but may not be a comprehensive list of possible threatened and
endangered species that may be present on the Site.

5.3.2. Surface Water Pathway Conclusions

The surface water pathway is being evaluated through surface water sampling results which were
collected at both upstream and downstream locations along Illinois Gulch relative to each mine
site. Each mine site was evaluated based on concentrations of metals in surface water when
compared to concentrations detected at upstream locations within the watershed (Figure 4a).

The Illinois Gulch surface water drainage pathway includes several different tributaries and adit
streams that are discharging into Illinois Gulch. In order to understand the natural conditions and
contributions from each source area, a summary of the source concentrations and contributions
located along Illinois Gulch are presented beginning from the top of the watershed:

Upper Illinois Gulch (above confluence with Iron Springs)

e Mountain Pride Mine Waste Area and non-point sources
e Laurium Mine Waste Area including adit or seep discharges

e Puzzle Extension shaft and Illinois Gulch Road piles
Lower Illinois Gulch (including Iron Springs/below confluence with Iron Springs)

e Puzzle mine/Willard adit Waste and Wetland Area, including Iron Springs
headwater/adits and seep discharges

e Ouray mine/Cally adit Waste Area (located at the historic Wakefield Sawmill)

e Little Mountain Mine Waste Area including the Germania shaft and spring/seep
discharges

Elevated concentrations of cadmium, lead, nickel, magnesium, manganese, and zinc were found
at or discharging from each of the mine areas upstream of the Puzzle mine (metals are considered
elevated based on comparison to site-specific background concentrations). Although there are
heavy metal contributions into Illinois Gulch from areas that are upstream of the Puzzle
mine/Willard adit waste area, the most significant contributions were determined to be from the
Puzzle mine/Willard waste area, including the metals aluminum, cadmium, cobalt, copper, iron,
lead, manganese, nickel, and zinc.
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A detailed discussion of the contributions from each of the areas is provided in Section 4. The
Puzzle mine/Willard adit waste area is the primary focus of the HRS evaluation; therefore, the
HRS evaluation is included for the Puzzle mine/Willard adit waste area only. In addition, each of
the mine areas investigated were assessed based on potential impacts to human health and the
environment.

5.3.2.1. Puzzle Mine/Willard Adit HRS Evaluation Summary

An Observed Release using HRS guidelines (EPA, 1992¢) could not be documented for the Iron
Springs surface water pathway as the sources in the Willard adit waste area, including the Willard
adit #1 and #2 drainages that might occur, either form or occur in the headwaters of Iron Springs,
therefore it is not possible to collect upstream samples that would be considered representative of
background surface water conditions.

Although prohibited for Iron Springs, an Observed Release based on HRS guidelines was
documented for the Illinois Gulch surface water pathway. Illinois Gulch sample results for IG-01
(located near the Breckenridge Ice Rink, below the confluence with Iron Springs Gulch) and 1G-
02 (located just downstream of confluence of Illinois Gulch and Iron Springs Gulch) were
compared to background sample 1G-03 (located upstream of the confluence with Iron Springs
Gulch) (Table 5-1A and 5-1B) and an Observed Release to surface water was documented with
Illinois Gulch surface water samples for sulfate; total and dissolved cadmium, cobalt, copper,
manganese, and zinc; total aluminum, iron, and lead; and dissolved nickel. Of these, only
concentrations of dissolved cadmium and zinc exceed both the chronic and acute SCDM aquatic
life water quality standards.

5.3.2.2. Summary of Human Health and Environment Evaluation

5.3.2.2.1. Ilinois Gulch above Confluence with Iron Springs

Mine areas occurring in Illinois Gulch above the confluence with Iron Springs include Mountain
Pride mine, Laurium mine waste area, and the Illinois Gulch Road pile. The waste contributions
are described beginning at the top of the watershed to the bottom ending above Iron Springs.

Mountain Pride Mine

Dissolved cadmium is non-detect above the Mountain Pride mine but is then detected beginning
below the mine, then continues to increase at locations immediately below the mine (OP-03 and
farther downstream to OP-02). Cadmium occurs above the chronic affect concentration for aquatic
life throughout the remaining downstream segment of Illinois Gulch (down to and including the
location IG-01 adjacent to the Breckenridge Skating Rink). Additional investigation is
recommended into causes of elevated cadmium that occurs somewhere in between Mountain Pride
and Laurium mine. Zinc loads also increase by 10.4x between upstream and downstream
Mountain Pride sites. This can be correlated directly to non-point source contributions during high
flow periods.

Laurium Mine Waste Area
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Laurium mine waste area has a draining adit that discharges into Illinois Gulch. Dissolved
concentrations of cadmium and zinc in the adit water are reported above CDPHE chronic aquatic
life standards (as calculated based on the site-specific hardness) and zinc is above both the acute
and chronic aquatic life criteria. However, cadmium and zinc are already above the CDPHE
chronic and or acute aquatic life standards (as calculated based on the site-specific hardness) in
[linois Gulch above the Laurium mine waste area.

Cadmium is elevated in the Laurium mine adit discharge (OP-01). However, results of a
comparison of dissolved cadmium concentrations in Illinois Gulch above and below the Laurium
mine waste area, indicate that cadmium concentrations do not substantially increase due to the
input from the adit.

It is noted that dissolved zinc concentrations were detected above both acute and chronic aquatic
life criteria downstream of Laurium mine waste area (at IG-15). Zinc concentrations were below
acute criteria (July 2014) and below both acute and chronic criteria (September 2014) at the next
downstream location, 1G-14, and do not exceed zinc criteria in downstream Illinois Gulch again
(IG-03) until below the input from Iron Springs as observed at 1G-02.

Puzzle Extension Shaft and Illinois Gulch Road Piles

The mine waste rock piles at this location occur adjacent to the Puzzle Extension shaft. Illinois
Gulch Road pile #1 is a waste rock pile from an unnamed adit up the hill from the Puzzle Extension
Shaft and is not associated with the shaft. Illinois Gulch Road pile #2 is the Puzzle Extension shaft
waste rock pile. There is an on-going independent investigation to determine if surface water and
associated metals concentrations are discharged from the Puzzle Extension shaft and into the
groundwater via the shaft. The extension shaft is connected to Willard adit #1 that discharges at
the Willard pile at sample location 1G-13.

Results from both upstream and downstream exceed the CDPHE Chronic Aquatic Life criteria for
dissolved cadmium. Neither the upstream or downstream locations were found to significantly
decrease or increase for dissolved zinc when comparing upstream to downstream results. The
dissolved zinc loading rates calculated at location IG-14 (location above the Puzzle Extension shaft
and also above Iron Springs Gulch confluence) range from 0.35 lbs/day (September 2014) to 1.53
Ibs/day (July 2014), and for dissolved cadmium the loading rates range from 0.0016 Ibs/day
(September 2014) to 0.0073 lbs/day (July 2014).

It is noted that concentrations at and above 1G-14 are elevated indicating that concentrations of
cadmium may be elevated due to naturally occurring geological conditions or contribution from
groundwater or other sources yet to be identified. While there may be some contribution of metals
from the Illinois Gulch Road piles, additional assessment would be needed in order to substantiate
this attribution. Increased concentrations in Illinois Gulch downstream of this location indicate
attribution of manganese to Illinois Gulch; however, the Illinois Gulch Road piles do not appear
to be a significant contributor to the total overall metals loads in Illinois Gulch (Table 7-1A and 7-
1B).
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5.3.2.2.2. Ilinois Gulch Below Confluence with Iron Springs

Iron Springs Gulch includes a combined discharge from the Puzzle mine/Willard adit waste area
and Little Mountain/Germania shaft mine waste area.

Surface water in the Willard adit waste area, which includes ponded wetlands co-mingled with
mine waste, has concentrations of dissolved hardness-based-calculated cadmium, copper, lead,
manganese, and zinc; and total aluminum and iron that exceed the CDPHE aquatic life water
quality standards (Table 5-1A through 6-2B). In addition, selenium concentrations in one sample
collected from IG-18 (located at the inlet of the pond adjacent to the Willard pile) also exceed the
CDPHE chronic aquatic life water quality standards.

Analytical results indicate a significant increase in dissolved zinc causing exceedances to CDPHE
acute and chronic Aquatic Life Criteria in Iron Springs and downstream in Illinois Gulch.
Dissolved cadmium is also above CDPHE acute and chronic Aquatic Life Criteria Water in Iron
Springs, and above the chronic criteria in downstream Illinois Gulch. It is noted that there are
exceedances of the Chronic Aquatic Life Criteria for dissolved cadmium in Illinois Gulch upstream
of the confluence with Iron Springs; however, dissolved cadmium concentrations increased
significantly below the confluence with Iron Springs (double in concentration) during some
sampling events.

Discharges from Little Mountain/Germania shaft mine waste area contain elevated concentrations
of cadmium, iron, and zinc. The discharges associated with this mine area occur on the opposite
side of Boreas Pass Road (across from Willard adit area), and include two different springs or
seeps, which confluence and then discharge through a culvert under the Boreas Pass road into the
Iron Springs drainage channel below the Willard adit waste area.

The discharge from Little Mountain likely provides some contribution of metals into the waste
stream in Iron Springs. However, an evaluation of the results from two sampling events in 2014
indicates that the input of both cadmium and zinc concentrations from this source do not result in
increased concentrations in Iron Springs below the discharge from Little Mountain (Tables 7-2A
and 7-2B. It is speculated that the lack of increase of dissolved metals concentrations may be due
to the smaller flow volume from Little Mountain into Iron Springs. Additional assessment is
needed to evaluate whether there are episodic or increased flow volume contributions from this
source during different times of the year. Additional investigation of this source area is
recommended in order to assess the potential for impacts to downstream aquatic resources.

Elevated concentrations in Illinois Gulch below the confluence with Iron Springs Gulch indicate
limited upstream contributions of the heavy metals, including cadmium, cobalt, copper, lead,
nickel, manganese, aluminum, iron, and zinc to Illinois Gulch. This is indicated by the significantly
elevated concentrations in the sample 1G-01 collected from Illinois Gulch below the confluence
with Iron Springs Gulch, which drains the Puzzle mine/Willard adit area, as compared to sample
1G-03 collected upstream of the confluence with Iron Spring Gulch (Tables 7-1A through 7-2B).

These significantly elevated concentrations in Illinois Gulch can be largely attributed to the
discharges from the Willard adit waste area that discharge to Iron Springs Gulch and subsequently
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provide significant contribution to the overall metals loads in Illinois Gulch (Table 7-2A and 7-
2B). Zinc in particular is above both the CDPHE acute and chronic aquatic life effects at both
downstream samples locations (IG-01 and 1G-02), which is not observed upstream of the
confluence with Iron Springs. Available dissolved zinc metal loading rates calculated at sample
location IG-01 (most downstream sample location) range from approximately 1.81 Ibs/day
(September 2014) to 6.46 Ibs/day (July 2014). Dissolved cadmium loading rates at this location
range from 0.0056 Ibs/day (September 2014) to 0.031 lbs/day (July 2014).

5.3.3. Summary of Surface Water Quality

Elevated dissolved metals concentrations in Illinois Gulch downstream of the Upper Illinois Gulch
mine sites and prior to the confluence of Iron Springs Gulch indicate some loading of the heavy
metals including cadmium, lead, thallium, manganese, and zinc to Illinois Gulch. This observation
is based on a comparison of concentrations in the uppermost background sample, OP-04 to IG-3,
which is above Iron Springs. These elevated concentrations indicate that there are contributions
from either the mines or geologic formations generating acid rock drainage in the upper portions
of the Illinois Gulch watershed above the confluence with Iron Springs. Although there are
elevated concentrations of metals above the confluence with Iron Springs, there is a significant
contribution of cadmium, iron, and zinc from the Willard adit waste area via Iron Springs (Tables
7-2A and 7-2B). Zinc is noted to be above both the acute and chronic aquatic life criteria, and
while cadmium is above chronic aquatic life criteria in Illinois Gulch above and below the
confluence with Iron Springs, cadmium loading and detected concentrations significantly increase
downstream of this confluence.

Elevated concentrations of several metals, including cadmium, lead, manganese, nickel, and zinc
occur in surface waters of Illinois Gulch, Iron Springs Gulch, and in discharges from leachate
sourced from beneath waste piles at the Willard adit and Little Mountain below the Germania shaft
and adits of the Puzzle mine, Willard level, and Laurium mine sites. As a result, TMDLs for Illinois
Gulch are not currently being met for dissolved cadmium and zinc, and downstream targets
associated with the surface water migration pathway, such as Illinois Gulch and the Blue River are
and/or could be impacted by release from these sources within the Illinois Gulch watershed.

5.4. SOIL EXPOSURE AND AIR PATHWAY

For the soil and air pathways evaluations, the focus is on populations that are regularly and
currently present on or within 200 feet of surficial contamination. The four populations that receive
the most weight are residents, students, daycare attendees, and terrestrial sensitive environments
(EPA, 1992).

5.4.1. Soil Exposure and Air Pathway Targets

There are regularly occupied residences within 200 f of the soil exposure source area (Willard pile)
and a potential for children and other residents to be exposed to soil/waste material on a regular
basis. The closest resident, based on a review of Google Earth aerial photographs and as observed
during the site reconnaissance, is approximately 90 ft from the Willard pile. The site is accessible
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through National Forest System land and is not fenced. The populations within four miles of each
area are listed in the tables below.

Population within Four Miles — Willard Pile Area

Radius Population
0-0.25 394
0.25-0.50 1015
0.50-1.0 2690
1.0-2.0 4632
2.0-3.0 2807
3.0-4.0 2659
Total Population 14,197

Population within Four Miles -Mountain Pride Mine

Radius Population
0-0.25 0
0.25-0.50 5
0.50-1.0 103
1.0-2.0 484
2.0-3.0 1097
3.0-4.0 3210
Total Population 4899

Population within Four Miles — Laurium Mine

Radius Population
0-0.25 39
0.25-0.50 76
0.50-1.0 170
1.0-2.0 662
2.0-3.0 2114
3.0-4.0 2730
Total Population 5791

5.4.2. Soil Exposure and Air Pathway Conclusions

Air samples have not been collected as part of this or any previous investigations; therefore,
analytical data cannot be used to draw conclusions.

There are no schools or daycare centers within 200 feet of the soil exposure source area; however,
there are residences onsite and two within 200 feet of the Site. The Site is accessible from private
property and is not fenced. The Willard adit waste pile could attract nearby resident and transient
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populations. Given the significantly elevated metals concentrations of the heavy metals arsenic,
iron, lead, and thallium in the Willard pile, and proximity to nearby residents and availability to
transients (i.e., the waste area is not fenced and is next to a heavily travelled road), the waste piles
may pose a threat to human health via direct contact and the air pathway (Table 4-2). Results from
the soil sampling conducted within the residential area in 2015 indicate several exceedances of
EPA residential soil RSLs for arsenic, iron, lead, and thallium in limited areas. It is notable that an
exceedance of these benchmarks does not necessarily indicate that a risk is present, but is used as
an initial indication to assess site-specific concentrations and expected use in order to identify if
risks are present. When compared to background samples, collected from areas not impacted by
mine activities, arsenic, copper, and iron exceeded three times background concentrations,
indicating that the metals are likely the result of mining activities (Table 9-1).

In addition, on-site wetland areas, co-mingled with mine waste and significantly elevated metals
concentrations are an attraction to wildlife and likely result in higher use and exposures to wildlife
receptors.

Air monitoring data are not available for the site. It is noted that the Willard waste area contains
fine iron precipitate that is widely dispersed throughout the waste area. Elevated concentrations of
many different metals occur in the waste area. The area is currently a wetland with sustained pools
due to adit discharges and springs. However, if the waste area were ever to become dried out, there
would be the potential for metals contaminants entrained in fine soil to become airborne, via dust,
and would thereby increase the likelihood of inhalation exposures in the vicinity of the Willard
pile.
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6. DATA GAPS

Upon completion of field work, a review of background information, and evaluation of analytical
data, the following data gaps were identified:

1.

An initial review of the CDWR Well Permit Search within the four-mile radius of the
Willard adit waste area has been completed (DNR, 2015; CDWR, 2015). However, a
determination of actual residential groundwater well use in the near target distances has
not been made and sampling from residential groundwater wells has not been conducted.
Verification of the actual use of these wells would be needed to confirm how the well is
being used.

Groundwater behavior in the Illinois Gulch Watershed has not been well defined.

Consequently, the hydrologic properties of Illinois Gulch in relation to the Puzzle
Extension shaft has not been fully investigated. The detailed investigation of this
connection was not within the scope of this investigation.

Although there is documented evidence that substantiates an increase in loading and
concentrations of dissolved cadmium from sources in Iron Springs discharging into
downstream Illinois Gulch, there is also a contribution of elevated cadmium
concentrations, either naturally occurring or from another unidentified source in the
Upper Illinois Gulch watershed, however this is not within the scope of this effort.

For the contaminants which were documented in an Observed Release into Illinois Gulch,
the concentrations of metals were only determined down to the Breckenridge Ice Rink.
The extent of contamination within the 15-mile downstream target distance, including the
Maggie Pond and Dillon Reservoir was not within the scope of this effort.
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7. INVESTIGATION SUMMARY

The Site is located in Summit County, Colorado and is associated with historical mining
operations. The objectives of this investigation were to:

e Compile existing data from previous sampling investigations.
e Characterize the hydrological conditions at the Site and downstream locations.

e Evaluate sample results and associated analytical data to confirm a release or threat of
release of a hazardous substance to the environment.

e [Evaluate source area(s) and contaminant characteristics of source area(s) at the Site and
evaluate the source area(s) to determine volumes, hazardous materials, and using HRS
criteria.

e Identify the COCs at the Site.

e Identify the potential targets (human and ecological) that may be impacted, and pathways
by which contaminants may be or are being transmitted.

e Identify need for removal action as may be necessary to prevent, minimize, or mitigate
damage to the public health or welfare or to the environment.

Several sampling events including soil XRF field screening, collection of surface water and adit
discharges, collection of soil/mine waste rock material, and soil from residential properties have
been conducted at the Site. All surface water and soil/waste material samples used in the CA to
document an Observed Release and to evaluate the potential threats to human health and the
environment were submitted to the EPA Region 8 ESAT laboratory for analysis of metals.

For the HRS evaluation, analytical results for surface water and soil were compared to three times
the background concentration per CERCLA HRS guidance to establish if an Observed Release has
occurred at the Site. As in accordance with HRS guidance surface water sample analytical results
were compared to the SCDM Hazardous Substance Benchmarks.

Threats to human health and the environment included comparison of analytical results for surface
water to the CDPHE Regulation No. 31 - Basic Standards and Methodologies for Surface Water
(CDPHE, 2013) and EPA RSLs for soils (EPA, 2015a), as well as the EPA Eco-SSLs (EPA, 2003
and 2005). The following summarizes results and findings of the current investigation and
conclusions drawn.

7.1. SOURCES
7.1.1. Lower Illinois Gulch - Waste Piles

Willard Pile - Iron Springs Gulch

Only the most recent data from 2014 and 2015 Puzzle/Willard mine waste area were used for the
HRS scoring. The Willard pile was determined to be source material as well as release material.
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Concentrations were compared to SCDM, RDSCs and CRSCs for soil. For determination of an
Observed Release, these soil concentrations were also compared to three times background levels.

Analytical results of source waste material samples associated with the Willard pile indicate there
are elevated concentrations of antimony, arsenic, cadmium, copper, iron, lead, mercury, silver,
thallium, and zinc, since they are found to be above soil concentrations from locally collected
samples from areas that are not impacted by mining (i.e., background). Initial screening results
indicate that concentrations of arsenic, iron, lead and thallium significantly exceed the EPA
residential RSLs for soil. Concentrations of antimony, cadmium, copper, manganese, mercury,
silver, and zinc also exceeded Eco-SSLs in three or more samples. Exceedance of screening levels
is not a statement of immediate risks, but provide a relative comparison and perspective with regard
to conservative benchmarks.

Arsenic concentrations ranged from 93.1 mg/kg to 1,300 mg/kg, cadmium ranged from 0.114
mg/kg to 37.3 mg/kg, lead ranged from 166 mg/kg to 95,000 mg/kg, and zinc ranged from 42.2
mg/kg to 8,930 mg/kg. Due to observed migration of mine wastes and the high potential for runoff
from the mine waste pile area, cadmium and zinc are of concern since these analytes contribute to
exceedances of WQS downstream of the confluence of Iron Springs Gulch and Illinois Gulch.
Cadmium and zinc are also documented Observed release analytes which can affect aquatic life in
wetlands around Iron Springs Gulch and farther downstream.

Ouray Pile (at the Location of the Historic Wakefield Sawmill)

The highest concentrations of antimony and mercury from samples of the six mine waste piles
located throughout Illinois Gulch were measured in soil samples collected at the Ouray pile located
in the area of the historic Wakefield Sawmill. Analytical results of source waste material samples
associated with the Ouray pile indicate elevated concentrations of antimony, arsenic, copper, lead,
and silver were found to be above soil concentrations from locally collected background samples
(not impacted by mining activities). Concentrations of antimony, arsenic, lead, mercury and
thallium significantly exceed the EPA residential RSLs for soil. Concentrations of arsenic,
cadmium, copper, lead, silver, and zinc also exceeded Eco-SSLs in the three samples collected in
this area.

7.1.1.1. Upper Illinois Gulch
Mountain Pride Mine Waste Area

The highest concentrations of cadmium, copper, manganese, and zinc of the six mine waste piles
located throughout Illinois Gulch were measured in soil samples collected at the Mountain Pride
pile. Analytical results of source waste material samples associated with the Mountain Pride mine
indicated elevated concentrations of antimony, arsenic, cadmium, copper, lead, manganese,
mercury, selenium, silver, and zinc above background. Of these metals, concentrations of arsenic,
cadmium, lead, manganese and zinc significantly exceed the EPA residential RSLs for soil.
Concentrations also exceeded Eco-SSLs for antimony, arsenic, mercury, selenium, and silver in
one or both samples.
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Laurium Mine Waste Area

One sample was collected from the Laurium mine pile for initial screening purposes. Analytical
results of the source waste material sample associated with the Laurium mine indicate elevated
concentrations of antimony, arsenic, copper, iron, lead, manganese, mercury, silver, and zinc
above background. Of these metals, concentrations of arsenic, iron, lead and manganese
significantly exceed the EPA residential RSLs for soil. Concentrations of antimony, arsenic,
copper, lead, mercury, selenium, silver, and zinc exceeded the Eco-SSLs.

Boreas Pass Road Pile

One soil sample was collected from the Boreas Pass Road pile for initial screening purposes.
Analytical results of the source waste material sample associated with the Boreas Pass Road pile
indicate elevated concentrations of arsenic, copper, lead, mercury, and silver above background.
Arsenic and lead significantly exceed the EPA residential RSLs for soil. Concentrations of
antimony, arsenic, copper, lead, mercury, selenium, silver, and zinc exceeded the Eco-SSLs.

Puzzle Extension Shaft and Illinois Gulch Road Piles

The concentration of silver in Illinois Gulch pile #1 was the highest observed concentration from
the six mine waste piles located throughout Illinois Gulch. Analytical results of source waste
material samples associated with the Illinois Gulch Road pile indicate elevated concentrations of
antimony, arsenic, copper, lead, silver, and thallium. Of these metals, concentrations of arsenic,
lead, and thallium significantly exceed the EPA residential RSLs for soil. Concentrations of
antimony, arsenic, copper, lead, mercury, selenium, and zinc also exceeded Eco-SSLs in one or
both samples (URS, 2015).

7.1.2. Adit Drainages
7.1.2.1. Lower Illinois Gulch
Willard Adits/Willard Pile Seeps — Iron Springs Gulch

Analytical results of source surface water samples associated with Willard adits #1 and #2 indicate
elevated concentrations of chloride, sulfate, aluminum, arsenic, calcium, cadmium, cobalt, copper,
iron, lead, manganese, nickel, sodium, and zinc. Concentrations of dissolved cadmium, copper,
lead and zinc, and total aluminum and iron exceed both acute and chronic CDPHE aquatic life
water quality standards and dissolved manganese exceeded the CDPHE aquatic life chronic water
quality standard.

Flow at these adits ranged from to 0.013 to 0.076 cfs. Loading of dissolved cadmium ranged from
0.00005 to 0.021 Ibs/day. Loading of dissolved zinc ranged from 0.23 to 4.19 lbs/day. These adits
are the headwaters of Iron Springs Gulch.

Little Mountain Springs/Seeps

Analytical results of source surface water samples associated with the Little Mountain Spring #2
indicated elevated concentrations of zinc, cadmium, manganese and iron. Concentrations of
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dissolved zinc exceed both the CDPHE aquatic life water quality standards and dissolved cadmium
and manganese, and total iron exceeded the CDPHE aquatic life chronic water quality standards.

Flow at this spring ranged from to 0.0113 to 0.067 cfs. Loading of dissolved cadmium ranged from
0.00005 to 0.00027 Ibs/day. Loading of dissolved zinc ranged from 0.0093 to 0.037 lbs/day. This
spring is approximately 0.25 miles from the confluence of Iron Springs Gulch and Illinois Gulch.

7.1.2.2. Upper Illinois Gulch

Mountain Pride Mine

Analytical results of source surface water samples associated with the adit or seep drainage from
Mountain Pride mine, sample location OP-03, indicated elevated concentrations of cadmium, lead,
and zinc. Concentrations of cadmium exceed the CDPHE chronic aquatic life water quality
standards.

This section of Illinois Gulch functions as an intermittent drainage for most of the year. During
periods of flow, Illinois Gulch fills two large depressions upslope of the main pile. Stream flow
then infiltrates the pile through underground pathways, and emerges as Illinois Gulch downslope
of the pile through several seeps. Location OP-03 is a relatively small discharge that emanates
from the base of the Mountain Pride mine waste rock. Illinois Gulch then reforms as a channel
immediately downslope of the debris pile in the basin of the mine complex. During 2014 sampling,
flow was measured at OP-04 and OP-03 to be 0.27 cfs and 0.421 cfs, respectively. Loading of
dissolved cadmium ranged from non-detected at OP-04 to 0.000850 Ibs/day. Loading of dissolved
zinc ranged from 0.014863 lbs/day at OP-04 to 0.154504 lbs/day at the downstream OP-03 site.
Lead loads were non-detected at the upstream OP-04 site, while a 0.006566 lbs/day value was
measured at OP-03. Mountain Pride mine is approximately 2.5 river miles from the confluence of
Iron Springs Gulch and Illinois Gulch.

Laurium Mine Adit

Analytical results of source surface water samples associated with the adit at Laurium mine
indicated elevated concentrations of sulfate, magnesium, manganese, and nickel. Concentrations
of dissolved zinc exceed both chronic and acute CDPHE aquatic life water quality standards and
dissolved cadmium exceeded the CDPHE aquatic life chronic water quality standards.

Flow at this adit ranged from to 0.02 to 0.048 cfs. Loading of dissolved cadmium ranged from
0.00006 to 0.00036 1bs/day. Loading of dissolved zinc ranged from 0.039 to 0.14 lbs/day. This
adit is approximately 2 river miles from the confluence of Iron Springs Gulch and Illinois Gulch.

7.2. SUMMARY OF TARGETS
7.2.1. Puzzle Mine/Willard Adit Waste Area Targets

Analytical results of source waste material samples associated with the Willard adit waste area
indicate elevated metals occur throughout (Table 4-2) that migrate into surrounding wetlands and
into aquatic habitats. The mine waste area is not fenced and has open access for humans and
wildlife, and is attractive to wildlife species due to the presence of the adjacent woodland/forest
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habitat and wetland areas. There are a wide range of target or receptor groups associated with this
area including:

e Human:
0 Residential
0 Hiker
0 Trespasser
e Wildlife:

0 Agquatic: On-site includes invertebrates and amphibians, and downstream aquatic
receptors include aquatic invertebrates, amphibians, and a variety of cold water
fish species

0 Terrestrial: A wide-array of plants, large, medium, and small mammals, birds, and
reptiles are expected, and have been observed, using the habitats associated at and
within the immediate vicinity of this mine site including (but not limited to):
bears, deer, coyote, fox, beaver, mice, voles, chipmunks, skunks, raccoons,
marmots, rabbits, shrews, bats, and squirrels.

0 Birds observed or expected to use the area include (but not limited to): ducks,
geese, blackbirds, sparrows, hummingbirds, woodpeckers, jays, crows, pigeons,
doves, hawks, owls, wrens, and gulls.

0 Sensitive species that are known to occur in Summit County include: North
American wolverine, Canada lynx, Mexican spotted owl, Greenback cutthroat
trout, and Boreal toad.

7.2.2. Illinois Gulch Targets

[llinois Gulch features multiple recreational trailheads, one of which starts at the Breckenridge Ice
Rink. Downstream of Illinois Gulch and within the 15-mile target distance limit is the Maggie
Pond, which is used for recreational purposes by the community. Some uses include boating,
paddle boarding, and fishing. The gulch itself is habitat for fish, benthic invertebrates and
amphibians. Wildlife in the surrounding White River National Forest have the potential to use
[linois Gulch for drinking water.

7.2.3. Puzzle Extension Shaft and Illinois Gulch Road Piles Targets

These piles have open access and are proximate to residential properties. Additionally, the amount
of hiking trails existing around the area promote potential exposure to hikers, bikers, and other
tourists.

7.2.4. Laurium Mine Targets

The Laurium mine was purchased by Summit County to be managed as an open space. This site
will provide winter and summer access to recreational routes on Baldy Mountain. As one of the
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oldest mines in the Breckenridge Mining District, the site attracts tourism to view the historic
structures remaining on the site. Surrounded by the White River National Forest, the site is open
to wildlife using the surrounding waters as drinking water and can have an effect on downgradient
aquatic receptors, such as amphibians and benthic invertebrates.

7.2.5. Mountain Pride Mine Targets

Mountain Pride mine is accessible through numerous trails, such as Baldy Mountain trails and the
Bakers Tank trails system, which is open to mountain biking, hiking, and horses. Residual historic
mining structures attract tourists of the Historic Breckinridge Mining District. Surrounded by the
White River National Forest, the site is open to wildlife using the surrounding waters as drinking
water and can have an effect on downgradient aquatic receptors, such as fish, amphibians and
benthic invertebrates.

7.3. REMOVAL ASSESSMENT/CONSIDERATIONS
7.3.1. Puzzle Mine/Willard Adit Waste Area, Iron Springs

The Puzzle mine/Willard adit was determined to be a primary focus under consideration for
cleanup actions within the watershed at this time due to its documented impact on Illinois Gulch
water quality, proximity to residential properties, accessibility to human and ecological receptors,
and volume of mine waste rock. The waste pile area is approximately 2.1 acres and contains metals
at concentrations many orders of magnitude above background concentrations and exceed
residential RSLs (although not a direct indication of immediate risks to residents, but serve as
initial screening levels related to the potential for risks to occur). Arsenic concentrations ranged
from 93.1 mg/kg to 1,300 mg/kg, cadmium ranged from 0.114 mg/kg to 37.3 mg/kg, lead ranged
from 166 mg/kg to 95,000 mg/kg, and zinc ranged from 42.2 mg/kg to 8,930 mg/kg. There are
also observations of many wildlife species using the mine waste area, and the concentrations would
be considered detrimental to wildlife if prolonged use and exposures were to occur.

Although Breckenridge is on public water that is obtained from above this mine area, there are still
unsampled, privately-owned wells downgradient of the Willard pile that are categorized in the
database as “household use only: potentially being utilized for drinking water”. The hydrogeology
of the watershed as it relates to groundwater has not been characterized, and migration of
contaminates to groundwater is possible but not yet investigated.

Little Mountain mine waste area, proximal to the Germania shaft, also discharges to Iron Springs.
The metals loading from this location likely contributes to degraded water quality in Iron Springs
and Illinois Gulch. However, additional assessment of this site would be needed to ascertain the
impacts from the spring flow discharges. While this site contributes metals loading below the
Willard adit waste area, the flow is comparatively small and based on available data, does not
significantly increase the already elevated metals concentrations downstream of the Iron
Springs/Little Mountain confluence (Tables 7-2A and 7-2B).
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7.3.2. Surface Water Quality

Elevated concentrations of several dissolved metals, including cadmium, lead, manganese, nickel,
and zinc occur in surface waters of Illinois Gulch, Iron Springs Gulch, and in discharges from
drainage, run off, and leachate from waste piles at the Willard adit waste area. Visual observations
of discolored/stained run off from the mine waste area indicate contaminated wastes have migrated
into downstream Illinois Gulch. Dissolved cadmium loading directly downstream of the
confluence of Iron Springs Gulch and Illinois Gulch range from 0.0093 to 0.056 lbs/day and
dissolved zinc loading ranges from to 2.58 to 11.46 Ibs/day. During high-flow, these loading rates
are about double what they are just upstream of the confluence. Potential for uncontrolled blowouts
at the collapsed Willard adits could exacerbate the high-flow scenario and be an imminent threat
to downstream aquatic life. These loading rates are also double what is measured downstream by
Breckenridge Ice Rink, showing some dilution occurs. Nevertheless, available water quality
results from this investigation demonstrate that Iron Springs Gulch and the Puzzle mine/Willard
adits are the primary contributors of heavy metals into Illinois Gulch. As a result, TMDLs for
[linois Gulch are not currently being met for dissolved cadmium and zinc and downstream targets
associated with the surface water migration pathway, such as Illinois Gulch and the Blue River are
and/or could be impacted by release from these sources within the Illinois Gulch watershed.

7.3.3. Other Waste Pile Areas in Illinois Gulch

e Mountain Pride Mine Pile — This waste pile area is approximately 0.47 acres and is
accessible to the public. For the two soil samples taken, arsenic concentrations range
from 66.3 to 112 mg/kg, cadmium ranges from 8.45 to 96.4 mg/kg, lead ranges from
13,400 to 32,400 mg/kg, and zinc ranges from 2,720 to 32,500 mg/kg. Arsenic, cadmium,
lead, manganese, and zinc are significantly greater than naturally occurring background
concentrations indicating the area is contaminated. Although this area is remote and high
in the watershed, the surrounding area sees a lot of use by hikers and bikers. The town of
Breckenridge runs several races through this site.

e Laurium Mine Pile — This waste pile area is approximately 0.09 acres and is accessible
to the public. For the one soil sample taken, the arsenic concentration was 268 mg/kg,
cadmium was 3.47 mg/kg, lead was 32,100 mg/kg, and zinc was 3,510 mg/kg. Arsenic,
iron, lead, and manganese are significantly greater than naturally occurring background
concentrations indicating the area is contaminated. Although this area is accessible to the
public, it is a relatively small volume of material in fairly remote area. There is a
draining mine adit discharging into Illinois Gulch just adjacent to this mine waste pile.

e Boreas Pass Pile — This waste pile area is approximately 0.51 acres and is accessible to
the public. For the one soil sample taken, the arsenic concentration was 377 mg/kg,
cadmium was 0.117 mg/kg, lead was 16,700 mg/kg, and zinc was 82 mg/kg. These
concentrations are significantly greater than naturally occurring background
concentrations indicating the area is contaminated. Although this area is accessible to the
public, it is a relatively small volume of material and is private property along a roadside
that would not be expected to have a high volume of human use.
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e Puzzle Extension Shaft and Illinois Gulch Road Piles — These two waste piles have a
total area of approximately 0.2 acres and are accessible to the public. For the two soil
samples taken, arsenic concentrations range from 141 to 529 mg/kg, cadmium ranges
from non-detect to 0.344 mg/kg, lead ranges from 1,940 to 24,700 mg/kg, and zinc
ranges from 19.6 to 182 mg/kg. These concentrations are significantly greater than
naturally occurring background concentrations indicating the area is contaminated.
Although this area is accessible to the public, it is a relatively small volume of material
and is private property along a roadside that would not be expected to have a high volume
of use,

e Ouray Mine Pile (at the Location of the Historic Wakefield Sawmill) — This waste
pile area is approximately 2.0 acres and is accessible to the public. For the three soil
samples taken, arsenic concentrations ranged from 178 to 430 mg/kg, cadmium
concentrations ranged from 1.1 to 2.72 mg/kg, lead concentrations ranged from 2,800 to
13,500 mg/kg, and zinc concentrations ranged from 256 to 563 mg/kg. Concentrations of
antimony, mercury and thallium exceeded the EPA residential RSLs for soil.
Concentrations of antimony, arsenic, lead, and mercury zinc are significantly greater than
naturally occurring background concentrations indicating the area is contaminated. This
area is accessible to the public, although it is a relatively small volume of material mostly
located on a steep hillside, it is adjacent to a trailhead access parking area, has historic
remnant mining features that attract visitors, which increases the use of the area.

SUMMARY OF KEY FINDINGS

e Contaminant migration and discharges from the Willard waste area are observed in a
relatively small tributary/waste stream, Iron Springs Gulch, which discharges into Illinois
Gulch. The discharge from the mine adits is a source for metalliferous precipitation onto
sediment, deposition and staining within the wetland and adjacent properties, and
standing water in the immediately adjacent wetlands, and metalliferous precipitation in
Iron Springs which has migrated downstream to [llinois Gulch. The Willard waste area
discharges cause significant increases of metals loading and exceedances of the Colorado
Water Quality Standards in downstream Illinois Gulch.

e Willard adit water discharge creates runoff of both contaminated mine waste/soil and
contaminated surface water to enter downstream Illinois Gulch which results in
exceedances of the WQS, indicating a likely impact to aquatic life. Episodic surges or
discharges from the Puzzle mine/Willard adit #1 have occurred in the past, including a
documented blowout in April 2006 resulting in a downstream fish kill.

e Metals loading and increased metals concentrations are observed in Upper Illinois Gulch
above the confluence with the primary waste stream, Iron Springs, indicating an
additional contribution of metals from other upstream sources. The contribution is noted
to be much less significant when compared to contributions from the Iron Springs
discharge.
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e Residential properties immediately adjacent to the Puzzle Mine Waste Area were found
to have elevated metals in soils when compared to representative, naturally occurring
background concentrations. Contamination is localized, is largely observed only on
portions of the properties that are closest to the mine area; metals concentrations are not
consistently elevated across other properties in the vicinity.

e Hydrology and hydrogeological conditions (such as source loading and potential
connection or migration/impacts to groundwater) upstream of the Puzzle mine Willard
adits are under investigation and could assist in determining upstream contributions to the
discharge from the Willard adits. The detailed investigation of these potential
connections was not within the scope of this investigation.

e Private residential wells within the 4-mile target distance limit were identified as part of
this investigation. The state database categorizes all residential well permits as
“household use, assumed drinking water”. Verification of the actual use of these wells
would be needed to confirm how the well is being used.
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http://www.dwr.state.co.us/WellPermitSearch/View.aspx?receipt=0284482H

Referenc Assessment Factor
Citation Tvbe © Soundne Applicability Clarity and Uncertainty and Evaluation
P ou > and Utility Completeness Variability and Review
C]230\71V7R ’ Website Acceptable Acceptable Acceptable Acceptable Acceptable

U.S. Environmental Protection Agency (EPA), 2015a. Regional Screening Tables. November

2015.
Reference Assessment Factor
Citation Tyvpe ¢ Soundne Applicability Clarity and Uncertainty and Evaluation
P ou > and Utility Completeness Variability and Review
; OPS; Website Acceptable Acceptable Acceptable Acceptable Acceptable

EPA, 2015b. Public Drinking Water Systems from SDWIS Fed & SDWIS State. Region 8. Denver,
CO. June 8, 2015.

RefsiEn Assessment Factor
Citation eTe ee ce Soundn Applicability Clarity and Uncertainty and Evaluation
e OUNAness and Utility Completeness Variability and Review
2]501311;,) Database Acceptable Acceptable Acceptable Acceptable Acceptable
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EPA, 2014. Superfund Chemical Data Matrix (SCDM) database. Superfund, National Priorities
List, HRS Toolbox. June 20, 2014.

Relfsienee Assessment Factor
Citation Tvoe Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
ggﬁ’ Website Acceptable Acceptable Acceptable Acceptable Acceptable

EPA, 2011. Total Maximum Daily Load Assessment, Illinois Gulch. COUCBL12, Cadmium.

Summit County, Colorado. Submitted July 12, 2011, approved July 28, 2011.

Reienee Assessment Factor
Citation Tvpe Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
lggﬁ’ Document | Acceptable Acceptable Acceptable Acceptable Acceptable

EPA, 2010. 2010 Waterbody Report for Illinois Gulch. COUCBLI12. Water Quality Assessment
Information.
http://ofmpub.epa.gov/waters10/attains_waterbody.control?p_au_id=COUCBL12 6200

and

TMDL

Available

at:

&p_cycle=2010. Accessed August 4, 2015.

Reference Assessment Factor
Citation Type Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
ggﬁ)’ Website Acceptable Acceptable Acceptable Acceptable Acceptable

EPA, 2009. Total Maximum Daily Load Assessment, Illinois Gulch. COUCBL12, Zinc. Summit
County, Colorado. Submitted December 2009, approved February 2010.

Reference Assessment Factor
Citation Tvpe Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
];g(/)\g’ Document | Acceptable Acceptable Acceptable Acceptable Acceptable

EPA, 2005. Guidance for Developing Ecological Soil Screening Levels. Office of Solid Waste
and Emergency Response (OSWER). Directive 92857.7-55, Washington, D.C., Individual
Eco-SSL reports accessed online from http://epa.gov/ecotox/ecossl/.

Reference Assessment Factor
Citation Tvpe Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
55(?5’ Document | Acceptable Acceptable Acceptable Acceptable Acceptable

EPA, 2003. Region 5 RCRA Ecological Screening Levels. Accessed April 3, 2015 online at:
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http://epa.gov/regionS/waste/cars/pdfs/ecological-screening-levels-200308.pdf.
Reference Assessment Factor
Citation Tvoe Soundness Applicability Clarity and Uncertainty and Evaluation
P ! and Utility Completeness Variability and Review
gg(%’ Document | Acceptable Acceptable Acceptable Acceptable Acceptable

EPA, 1996. Using Qualified Data to Document and Observed Release and Observed
Contamination. OSWER. Directive 9285.7-14FS. EPA 540-F-94-028. November 1996.

Refsienee Assessment Factor
Citation Tvpe Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
1?;)?6’ Document | Acceptable Acceptable Acceptable Acceptable Acceptable

EPA, 1993. Region 8 Supplement to Guidance for Performing Site Inspections under CERCLA.
OSWER. January 1993.

Reference Assessment Factor
Citation Type Soundness Applicability Clarity and Uncertainty and Evaluation
yp " and Utility Completeness Variability and Review
I;:gg;’ Document | Acceptable Acceptable Acceptable Acceptable Acceptable

EPA, 1992a. Guidance for Performing Site Inspections Under CERCLA, Interim Final. OSWER.
Directive 9345.1-05. EPA540-R-92-021. September 1992.

Reference Assessment Factor
Citation Type Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
F 9P9/;; Document | Acceptable Acceptable Acceptable Acceptable Acceptable

EPA, 1992b. Assessing Sites Under SACM — Interim Guidance. OSWER. Directive 9203.1-051.
December 1992.

Refareiee Assessment Factor
Citation Tvpe Soundness Applicability Clarity and Uncertainty and Evaluation
yp and Utility Completeness Variability and Review
1]591391;{) Document | Acceptable Acceptable Acceptable Acceptable Acceptable
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EPA, 1992c. Hazard Ranking System Guidance Manual. OSWER. Directive 9345.1-07. EPA 540-

R-92-026. November 1992.

Reference Assessment Factor
Citation Tvoe Soundness Applicability Clarity and Uncertainty and Evaluation
P | and Utility Completeness Variability and Review
F 9P91;; Document | Acceptable Acceptable Acceptable Acceptable Acceptable
EPA, 1990. Hazard Ranking System Glossary of Terms. Available at:
http://www.epa.gov/superfund/training/hrstrain/htmain/glossal.htm#lse
Reference Assessment Factor
Citation Tvpe Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
?gﬁo’ Document | Acceptable Acceptable Acceptable Acceptable Acceptable

NOAA, 2008. Screening Quick Reference Tables. Office of Response and Restoration. Available
at: http://response.restoration.noaa.gov/sites/default/files/SQuiR Ts.pdf

Reference Assessment Factor
Citation Type Soundness Applicability Clarity and Uncertainty and Evaluation
P b and Utility Completeness Variability and Review
Nz%lg‘? > | Document | Acceptable Acceptable Acceptable Acceptable Acceptable

TechLaw, 2015. Illinois Gulch, Summit, County, Colorado, Sampling Trip Report, Conducted on
July 2, 2014, Final. TechLaw, ESATm. February, 2015.

Reference Assessment Factor
Citation Type Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
Te;l(;lfgw, Document | Acceptable Acceptable Acceptable Acceptable Acceptable

URS Corporation (URS), 2015. Final Data Summary Report, Abandoned Minesites at Illinois
Gulch, Breckenridge, Summit County, Colorado. October 27, 2015.

Reference Assessment Factor
Citation Tvpe Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
g(];lSS’ Document | Acceptable Acceptable Acceptable Acceptable Acceptable
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U.S. Census Bureau, 2010. American Fact Finder 2010 Population Finder, 2010 Demographic
Profile Summit County, Colorado. American Fact Finder, www.factfinder2.census.gov.
Accessed July 23, 2015.

Reference Assessment Factor
Citation Type Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
U.S. Census .
Bureau, 2010 Website | Acceptable | Acceptable Acceptable Acceptable Acceptable

U.S. Department of Agriculture Forest Service (USFS), 2014. Sampling and Analysis Plan/Quality
Assurance Project Plan, Initial Removal Site Inspection at Illinois Gulch, Breckenridge,
Mining District, Summit County, Colorado. US Forest Service Region 2, Rocky Mountain
Region. June, 2014.

Reference Assessment Factor
Citation Tvpe Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
gilii’ Document | Acceptable Acceptable Acceptable Acceptable Acceptable

U.S. Fish and Wildlife Service (USFWS), 2015a. Environmental Conservation Online System
(ECOS). www.ecos.fws.gov. Accessed July 28, 2015.

Referenc Assessment Factor
Citation Tvbe © Soundne Applicability Clarity and Uncertainty and Evaluation
i ou 5 and Utility Completeness Variability and Review
UZS (f 1VSVaS, Website Acceptable Acceptable Acceptable Acceptable Acceptable
USFWS, 2015b. Information, Planning, and  Conservation System  (IPaC).
http://ecos.fws.gov/ipac/. Accessed July 28, 2015.
Referen Assessment Factor
Citation eTe ee ce Soundn Applicability Clarity and Uncertainty and Evaluation
P OUNAness and Utility Completeness Variability and Review
UZS (fl\g;S’ Website Acceptable Acceptable Acceptable Acceptable Acceptable
USFWS, 2015c. National Wetlands Inventory, Wetlands Mapper.
http://www.fws.gov/wetlands/data/mapper. HTML. Accessed July 28, 2015.
Referen Assessment Factor
Citation eTe ee ce Soundn Applicability Clarity and Uncertainty and Evaluation
P OUnAness and Utility Completeness Variability and Review
U2S (}: l\glcs’ Document | Acceptable Acceptable Acceptable Acceptable Acceptable
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U.S. Geological Survey (USGS), 2016. “Memo: 2015 Electrofishing Data from Illinois Gulch and
the Blue River” by Andrew Todd and Ben McGee. March 7, 2016

Reference Assessment Factor
Citation Tvoe Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
U280C1}6S, Document | Acceptable Acceptable Acceptable Acceptable Acceptable

USGS, 2013. Mineral Resources On-Line Spatial Data. Mineral Resource Data System. Tommy

Mine. http://mrdata.usgs.gov/mrds/show-mrds.php?dep_id=10257158. Accessed
November 11, 2015.
Reference Assessment Factor
Citation Tvpe Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
UZ%(;S ’ Website Acceptable Acceptable Acceptable Acceptable Acceptable

USGS, 1934. “Geology and Ore Deposits of the Breckenridge District, Colorado” by T.S.

Lovering.
Reference Assessment Factor
Citation Tvbe Soundness Applicability Clarity and Uncertainty and Evaluation
i and Utility Completeness Variability and Review
U189(3}§, Document | Acceptable Acceptable Acceptable Acceptable Acceptable

USGS, 1911. “Geology and Ore Deposits of the Breckenridge District, Colorado” by Fredrick

Ransome.
Reference Assessment Factor
Citation Tvoe Soundness Applicability Clarity and Uncertainty and Evaluation
P and Utility Completeness Variability and Review
L;Sg(l}ls > | Document | Acceptable Acceptable Acceptable Acceptable Acceptable

Western Regional Climate Center (WRCC), 2015. Temperature and Precipitation Data for
Breckenridge, Colorado. http://www.wrce.dri.edu/cgi-bin/cliMAIN.pl?co0909. Accessed

August 4, 2015.
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Weston Solutions, Inc. (WESTON), 2015a. Sampling and Analysis Plan for Illinois Gulch
Residential Soil, Breckenridge, Colorado, Site Assessment. October 2015.

o Reference T Assessment Factor - -
Citation Type Soundness Applicability Clarity and Uncertainty and Evaluation
and Utility Completeness Variability and Review
WESTON,
2015a Document | Acceptable Acceptable Acceptable Acceptable Acceptable

WESTON, 2015b. Quality Assurance Project Plan for U.S. EPA Region 8 CERCLA Site
Assessment, Revision 1. September 2015.
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Sample Summary - 2014

Table 1

Sample Type Location Latitude | Longitude |Location Description
Soil/Waste Rock

XRF Screening Data WP-01 39.46887247 -106.0295409 [Willard Pile
XRF Screening Data WP-02 39.46882567 -106.0289792 |Willard Pile
XRF Screening Data WP-03 39.46880995 -106.0290463 |Willard Pile
XRF Screening Data WP-04 39.46873981 -106.0290972 |Willard Pile
XRF Screening Data WP-05 39.46844704 -106.0291501 [Willard Pile
XRF Screening Data WP-06 39.46858079 -106.0291172 |Willard Pile
XRF Screening Data WP-07 39.46865697 -106.0292172 |Willard Pile
XRF Screening Data WP-08 39.46870813 -106.0291794 |Willard Pile
XRF Screening Data WP-09 39.46884164 -106.0291476 |Willard Pile
XRF Screening Data WP-10 39.46901629 -106.0292388 |Willard Pile
XRF Screening Data WP-11 39.46900271 -106.0291102 ([Willard Pile
XRF Screening Data WP-12 39.46909026 -106.0291927 |Willard Pile
XRF Screening Data WP-13 39.46915479 -106.0293022 |Willard Pile
XRF Screening Data WP-14 39.4691736 -106.0294244 |Willard Pile
XRF Screening Data WP-15 39.46909011 -106.0293947 |Willard Pile
XRF Screening Data WP-16 39.46903313 -106.0293716 |Willard Pile
XRF Screening Data WP-17 39.46894926 -106.0293504 |Willard Pile
XRF Screening Data WP-18 39.46888756 -106.0293391 |Willard Pile
XRF Screening Data WP-19 39.4687818 -106.029243 [Willard Pile
XRF Screening Data WP-20 39.46867831 -106.0293665 |Willard Pile
XRF Screening Data WP-22 39.46876741 -106.0293273 |Willard Pile
XRF Screening Data WP-21 39.46879803 -106.029406 |Willard Pile
XRF Screening Data WP-23 39.46886786 -106.0294385 |Willard Pile
XRF Screening Data WP-24 39.46897184 -106.0294562 |Willard Pile
XRF Screening Data WP-25 39.46904704 -106.0294541 |Willard Pile
XRF Screening Data WP-26 39.46902279 -106.0295247 |Willard Pile
XRF Screening Data WP-27 39.4690987 -106.0295514 |Willard Pile
XRF Screening Data WP-28 39.46909049 -106.0296271 |Willard Pile
XRF Screening Data WP-29 39.46915879 -106.0296411 |Willard Pile
XRF Screening Data WP-30 39.46915683 -106.0297605 |Willard Pile
XRF Screening Data WP-31 39.4692085 -106.0297858 |Willard Pile
XRF Screening Data WP-32 39.46913265 -106.0298569 |Willard Pile
XRF Screening Data WP-33 39.46905077 -106.0298227 |Willard Pile
XRF Screening Data WP-34 39.46910673 -106.0297916 |Willard Pile
XRF Screening Data WP-35 39.4690278 -106.0296482 |Willard Pile
XRF Screening Data WP-36 39.4689322 -106.0295437 |Willard Pile
XRF Screening Data WP-37 39.46887247 -106.0295409 |Willard Pile
XRF Screening Data WP-38 39.4687739 -106.0295477 |Willard Pile
XRF Screening Data WP-39 39.46873282 -106.0294542 |Willard Pile
XRF Screening Data WP-40 39.46855475 -106.0293539 |Willard Pile
XRF Screening Data WP-41 39.4686276 -106.0294793 |Willard Pile
XRF Screening Data WP-42 39.46868032 -106.0295604 |Willard Pile
XRF Screening Data WP-43 39.46871376 -106.0296063 |Willard Pile
XRF Screening Data WP-44 39.46876144 -106.0296302 |Willard Pile
XRF Screening Data WP-45 39.46880246 -106.0295936 |Willard Pile
XRF Screening Data WP-46 39.46886045 -106.0296558 |Willard Pile
XRF Screening Data WP-47 39.46894166 -106.0296838 |Willard Pile
XRF Screening Data WP-48 39.46893076 -106.0297797 |Willard Pile
XRF Screening Data WP-49 39.46896104 -106.0298419 |Willard Pile
XRF Screening Data WP-50 39.46891336 -106.0299085 |Willard Pile
XRF Screening Data WP-51 39.46885216 -106.0299723 |Willard Pile
XRF Screening Data WP-52 39.46885196 -106.0299131 |Willard Pile
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Sample Summary - 2014

Table 1

Sample Type Location Latitude | Longitude |Location Description

Soil/Waste Rock

XRF Screening Data WP-53 39.46887223 -106.0298709 |[Willard Pile

XRF Screening Data WP-54 39.46877442 -106.029938 |Willard Pile

XRF Screening Data WP-55 39.46870932 -106.0298928 |[Willard Pile

XRF Screening Data WP-56 39.4686593 -106.0297959 |[Willard Pile

XRF Screening Data WP-57 39.46860061 -106.0297261 |Willard Pile

XRF Screening Data WP-58 39.4687766 -106.0298217 |Willard Pile

XRF Screening Data WP-59 39.46874897 -106.0297322 |Willard Pile

XRF Screening Data WP-60 39.46885382 -106.0297967 |Willard Pile

XRF Screening Data WP-61 39.468856 -106.0297118 |Willard Pile

XRF Screening Data WP-62 39.4686579 -106.0297237 |Willard Pile

XRF Screening Data WP-63 39.46861414 -106.0295318 [Willard Pile

XRF Screening Data WP-64 39.46855587 -106.0295105 [Willard Pile

XRF Screening Data WP-65 39.46845918 -106.0294615 |[Willard Pile

XRF Screening Data WP-66 39.4684995 -106.0295634 [Willard Pile

XRF Screening Data WP-67 39.46857559 -106.0296493 |Willard Pile

XRF Screening Data WP-68 39.46769282 -106.0294942 |Willard Pile

XRF Screening Data WP-69 39.46773521 -106.0292681 |Willard Pile

XRF Screening Data SM-01 39.46685438 -106.029563 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
XRF Screening Data SM-02 39.4670347 -106.0295193 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
XRF Screening Data SM-03 39.46726201 -106.0293903 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
XRF Screening Data SM-04 39.46678399 -106.0280204 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
XRF Screening Data SM-05 39.46682723 -106.0277229 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
XRF Screening Data SM-06 39.46687162 -106.0278565 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
XRF Screening Data SM-07 39.46697716 -106.0278154 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
XRF Screening Data SM-08 39.46705712 -106.027775 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
XRF Screening Data SM-09 39.46765796 -106.0271572 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
XRF Screening Data IGR-01 39.46923035 -106.0239561 |(lllinois Gulch Road Waste Pile #2 (Puzzle Extension shaft waste rock)
XRF Screening Data IGR-02 39.46927741 -106.0239853 |[lllinois Gulch Road Waste Pile #2 (Puzzle Extension shaft waste rock)
XRF Screening Data IGR-03 39.46908549 -106.0242618 |lllinois Gulch Road Waste Pile #1

XRF Screening Data BPRO1 39.46785095 -106.0193844 |Boreas Pass Road Waste Pile

XRF Screening Data BPRO2 Unknown Unknown Boreas Pass Road Waste Pile

XRF Screening Data BPRO3 39.46795093 -106.0194549 |Boreas Pass Road Waste Pile

XRF Screening Data BPRO4 39.46803127 -106.0195936 |Boreas Pass Road Waste Pile

XRF Screening Data BPRO5 39.46815314 -106.0196959 |Boreas Pass Road Waste Pile

XRF Screening Data BPRO6 39.46828669 -106.0198656 |Boreas Pass Road Waste Pile

XRF Screening Data LMO01 39.46199717 -106.0027259 |Laurium Mine Waste Pile

XRF Screening Data LMO02 39.46204207 -106.0029116 |Laurium Mine Waste Pile

XRF Screening Data LMO03 39.46204834 -106.0026686 |Laurium Mine Waste Pile

XRF Screening Data LM04 39.46218307 -106.0026081 |Laurium Mine Waste Pile

XRF Screening Data LMO05 39.46205575 -106.0024602 |Laurium Mine Waste Pile

XRF Screening Data LMO06 39.46256677 -106.0019322 |Laurium Mine Waste Pile

XRF Screening Data LMO07 39.46252443 -106.0018714 |Laurium Mine Waste Pile

XRF Screening Data MPO1 39.45664987 -105.9962737 |Mountain Pride Mine Waste Pile

XRF Screening Data MP02 39.45679982 -105.9964387 |Mountain Pride Mine Waste Pile

XRF Screening Data MPO3 39.45679982 -105.9964387 |Mountain Pride Mine Waste Pile

XRF Screening Data MP04 39.45685022 -105.9962683 |Mountain Pride Mine Waste Pile

XRF Screening Data MPO5 39.45684437 -105.9961907 |Mountain Pride Mine Waste Pile

XRF Screening Data MPO6 39.45686055 -105.9966392 |Mountain Pride Mine Waste Pile

XRF Screening Data MPO7 39.45709081 -105.9967552 |Mountain Pride Mine Waste Pile

XRF Screening Data MPO08 Unknown Unknown Mountain Pride Mine Waste Pile

XRF Screening Data MP09 39.45711544 -105.9964852 |Mountain Pride Mine Waste Pile

XRF Screening Data MP10 39.45703767 -105.9964013 |Mountain Pride Mine Waste Pile
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Sample Type Location Latitude | Longitude |Location Description

Soil/Waste Rock

Field Sample BPRO3 39.46795093 -106.0194549 |Boreas Pass Road Waste Pile

Field Sample IGR-02 39.46927741 -106.0239853 |[lllinois Gulch Road Waste Pile #2 (Puzzle Extension shaft waste rock)

Field Sample IGR-03 39.46908549 -106.0242618 |lllinois Gulch Road Waste Pile #1

Field Sample LMO02 39.46204207 -106.0029116 |Laurium Mine Waste Pile

Field Sample MPO02 39.45679982 -105.9964387 |Mountain Pride Mine Waste Pile

Field Sample MP04 39.45685022 -105.9962683 |Mountain Pride Mine Waste Pile

Field Sample SM-02 39.4670347 -106.0295193 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)

Field Sample SM-08 39.46705712 -106.027775 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)

Field Sample SM-09 39.46765796 -106.0271572 |Ouray Mine Pile (at the location of the historic Wakefield Sawmill)

Field Sample WP-01 39.46887247 -106.0295409 [Willard Pile

Field Sample WP-03 39.46880995 -106.0290463 |Willard Pile

Field Sample WP-08 39.46870813 -106.0291794 |Willard Pile

Field Sample WP-10 39.46901629 -106.0292388 |[Willard Pile

Field Sample WP-15 39.46909011 -106.0293947 |Willard Pile

Field Sample WP-22 39.46876741 -106.0293273 |Willard Pile

Field Sample WP-26 39.46902279 -106.0295247 |Willard Pile

Field Sample WP-37 39.46887247 -106.0295409 |Willard Pile

Field Sample WP-40 39.46855475 -106.0293539 |Willard Pile

Field Sample WP-41 39.4686276 -106.0294793 |Willard Pile

Field Sample WP-42 39.46868032 -106.0295604 |Willard Pile

Field Sample WP-44 39.46876144 -106.0296302 |Willard Pile

Field Sample WP-47 39.46894166 -106.0296838 |Willard Pile

Field Sample WP-51 39.46885216 -106.0299723 |Willard Pile

Field Sample WP-53 39.46887223 -106.0298709 |Willard Pile

Field Sample WP-54 39.46877442 -106.029938 [Willard Pile

Field Sample WP-55 39.46870932 -106.0298928 |Willard Pile

Field Sample WP-60 39.46885382 -106.0297967 |Willard Pile

Field Sample WP-64 39.46855587 -106.0295105 |Willard Pile

Field Sample WP-67 39.46857559 -106.0296493 |Willard Pile

Surface Water

Field Sample 1G-01 39.47228353 -106.0387625 |lllinois Gulch at southwest corner of Breckenridge Ice Rink parking lot

Field Sample 1G-02 39.4714959 -106.0345193 Ill?nois. Gulch beIon the .confluence with Iron Springs Gulch combined
with Little Mountain springs

Field Sample 1G-03 39.471563 -106.03433  |lllinois Gulch above the confluence with Iron Springs Gulch

Field Sample 1G-3-1 39.47125 -106.028615 Illinois Gulch ab(?ve Iron Sprir\gs Gu'Ich C.onfl'uence and downstream of
the Mountain Pride and Laurium Mine sites in the headwaters.

Field Sample 1G-04 39.470661 -106.032634 |Iron Springs Gulch below the confluence with Little Mountain springs

Field Sample 1G-05 39.47058274 -106.0325182 |Iron Springs Gulch above the confluence with Little Mountain springs

Field Sample IG-06 39.470333 -106.03244  |Little Mountain springs above the confluence with Iron Springs Gulch

Field Sample 1G-07 39.469971 -106.031919 Little Mguntain Spring 2 above confluence with Little Mountain Spring
1 seep discharge

Field Sample 1G-08 39.469946 -106.031865 |[Little Mountain Spring 1 seep discharge

Field Sample 1G-09 39.469923 -106.031369 |Iron Springs Gulch below Bright Hope Lane

Field Sample 1G-10 39.46940313 -106.0300473 |Below confluence of Willard Adit 2 discharge and Willard Pile seep

Field Sample 16-11 39.46932893 -106.0290119 Irf)n Springs Mine Dump Seepage above Confluence with Willard Adit
Discharge.

Field Sample 1G-12 39.46882408 -106.0300655 |Iron Springs Mine Dump Seep.

Field Sample 1G-13 39.468829 -106.0290521 |Iron Springs Willard Adit Discharge. Puzzle Adit

Field Sample 1G-14 39.46679826 -106.0228414 Ill?nois Gulch at Wildflower condos/ lllinois Gu.lch Rd. Upstream of
Illinois Gulch Road Pile (Next to Puzzle Extension Shaft)

Field Sample 1G-15 39.462578 -106.003604 Illinois Gulch reference site, Illinois Gulch upstream from Iron Springs

Mining Influence. Downstream of Laurium Mine.
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Sample Summary - 2014 Table 1

Sample Type Location Latitude | Longitude |Location Description

Surface Water

Field Sample 1G-16 39.46947541 -106.0290119 Pl;lZZle Mine draini.ng adit I.ocated 100 yards to the north of Puzzle Adit.
Discharge from Willard Adit 2

Field Sample 1G-17 39.468389 -106.029797 |Outlet of beaver pond that is adjacent to the Willard pile

Field Sample IG-18 39.467949 -106.029857 Inle't of beaver pond that is_ adjacent to the Willard Pile. Possible adit
drainage from the Cally Adit

Field Sample 1G-19 39.470142 -106.030614 |[Unnamed stream next to Bright Hope Lane
Laurium Mine Adit discharge that is discharging from a four-inch PVC

Field Sample OP-1 39.46225924 -106.002525 |pipe protruding from an old mine shake that has been converted into a
sauna

Field Sample OP-2 39.46174637 -106.0025503 |[lllinois Gulch upsteam of 1G-15 and Laurium Mine site

Field Sample OP-3 39.45701834 -105.9967856 |lllinois Gulch just downstream of Mountain Pride Mine

Field Sample OoP-4 39.45645034 -105.9960464 |lllinois Gulch upstream of Mountain Pride Mine
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XRF Results Summary - July 2014

Table 2

Location'| BPRO3 IGRO2 IGRO3 LM02 MP02 MPO04 SM02 SMO08 SM09 WPO1 WP03 WP08 WP10 WP15 WP22 WP26
Date| 7/2/2014(7/2/2014|7/2/2014| 7/2/2014 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014 7/2/2014| 7/2/2014
Analyte Units
Antimony XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD 160 <LOD 217 <LOD <LOD <LOD 148 <LOD <LOD <LOD
+/- 143 110 139 215 133 152 41 110 37 108 131 117 38 114 111 118
Arsenic XRF ppm 1082 133 902 1354 <LOD 531 368 337 211 79 1322 513 572 220 192 451
+/- 93 24 103 321 273 103 47 27 32 8 52 22 43 29 24 20
Barium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 1018 734 1215 3186 1077 1607 1065 736 666 779 1518 1107 837 837 740 972
Cadmium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 78 61 78 128 75 87 68 61 59 60 72 65 62 64 61 67
Chromium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 212 <LOD <LOD
+/- 265 175 290 905 264 398 263 164 141 199 402 284 180 71 164 253
Cobalt XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD 804 344 <LOD 444 2087 1157 <LOD 345 367 845
+/- 412 210 411 1376 360 505 140 71 150 102 261 170 230 99 72 149
Nickel XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 116 69 110 304 99 149 94 67 57 75 149 107 70 78 61 92
Selenium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 23 <LOD <LOD <LOD
+/- 28 8 31 96 28 33 25 15 17 8 27 14 8 17 14 13
Silver XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD 125 <LOD 149 <LOD <LOD <LOD 90 <LOD <LOD <LOD
+/- 66 51 66 111 63 73 19 49 17 48 60 53 17 51 50 54
Copper XRF ppm 341 66 359 1443 334 1558 373 68 162 <LOD 264 127 497 69 <LOD 104
+/- 31 15 33 106 31 70 25 13 16 32 24 17 25 14 35 16
ron XRF ppm 43763 18813 41292 | 186683 | 34905 53744 63620 19058 9693 43928 | 188610 | 99061 22643 36854 18631 70597
+/- 911 353 875 5996 733 1227 1027 326 193 652 3138 1519 388 589 328 1148
Lead XRF ppm 17307 1812 21691 80735 19287 18723 7858 2829 4407 148 5495 1034 6997 3287 2246 698
+/- 336 39 420 2543 365 405 133 51 72 9 107 28 112 60 44 23
Manganese XRF ppm <LOD <LOD <LOD 6849 514 10625 489 <LOD <LOD 269 <LOD <LOD <LOD <LOD <LOD 841
+/- 355 210 379 606 129 429 91 146 117 64 410 284 158 180 140 100
Zinc XRF ppm 112 101 <LOD 3205 822 26252 601 339 143 143 309 169 188 230 164 936
+/- 17 10 45 147 36 570 24 15 11 10 19 12 13 14 11 30
Mercury XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 64 22 68 207 62 82 57 36 39 23 63 33 51 40 34 33
Notes:
1 XRF reading locations are presented in figures 7 and 8
ppm  parts per million
BPR  Boreas Pass Road Pile
IGR lllinois Gulch Road Pile (Next to Puzzle Extension Shaft)
LM Laurium Mine
MP Mountain Pride Mine
SM Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
WP Willard Pile
XRF X-ray Fluorescence
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XRF Results Summary - July 2014

Table 2

Location'|] wWP37 WP40 WP41 WP42 WP44 WP47 WP51 WP53 WP54 WP55 WP60 WP64 WP67 WP02 WP04 WP05
Datel 7/2/2014(7/2/2014|7/2/2014| 7/2/2014 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014
Analyte Units
Antimony XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 159 <LOD <LOD <LOD
+/- 122 102 102 108 112 124 120 120 219 136 135 106 40 114 108 105
Arsenic XRF ppm 205 90 155 120 195 <LOD <LOD 418 3357 584 469 166 583 159 107 <LOD
+/- 34 11 27 15 45 215 170 32 327 90 49 30 51 10 15 16
Barium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 2136 <LOD <LOD <LOD
+/- 902 599 618 771 684 917 932 1005 2363 1451 1147 733 357 968 778 673
Cadmium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 245 <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 68 57 57 60 62 70 67 67 44 78 76 59 65 64 59 59
Chromium XRF ppm <LOD <LOD 203 <LOD 234 227 254 <LOD 1779 <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 222 143 53 161 62 60 73 235 221 315 266 163 210 243 171 144
Cobalt XRF ppm 608 <LOD <LOD 408 355 <LOD <LOD 896 1428 920 711 <LOD <LOD 1143 444 242
+/- 121 137 147 82 82 169 275 128 287 168 152 194 243 160 88 63
Nickel XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 84 52 56 64 72 77 84 87 248 120 101 62 76 97 71 59
Selenium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 32 <LOD <LOD <LOD
+/- 19 9 15 10 24 35 28 18 149 43 26 16 9 9 11 8
Silver XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 154 <LOD <LOD <LOD
+/- 53 46 46 49 50 57 55 53 107 64 61 48 18 51 47 47
Copper XRF ppm 43 <LOD 124 81 104 <LOD 174 96 1115 552 296 68 1444 45 68 <LOD
+/- 14 29 14 13 16 50 20 16 91 36 25 13 44 13 13 31
ron XRF ppm 50008 9301 10368 25752 24645 8251 26932 54092 67300 67168 62738 17431 22966 92965 31446 16279
+/- 807 180 195 421 413 202 489 868 2079 1261 1119 299 409 1384 485 280
Lead XRF ppm 4182 511 3407 834 8607 17602 11517 3439 99311 21572 6719 3951 9550 189 836 107
+/- 76 16 56 23 133 289 190 65 2862 393 128 66 153 11 22 8
XRF <LOD <LOD <LOD 159 <LOD <LOD <LOD 392 <LOD <LOD <LOD 167 <LOD <LOD 227 355
Manganese ppm
+/- 200 91 114 53 169 160 192 81 704 291 269 49 173 258 57 51
Zinc XRF ppm 266 59 88 94 265 570 619 645 6098 2313 3301 418 184 168 206 88
+/- 15 7 8 9 15 24 24 24 215 63 76 17 15 12 12 8
Mercury XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 42 25 34 27 55 81 65 43 330 96 61 40 59 24 28 21
Notes:
1 XRF reading locations are presented in figures 7 and 8
ppm  parts per million
BPR  Boreas Pass Road Pile
IGR lllinois Gulch Road Pile (Next to Puzzle Extension Shaft)
LM Laurium Mine
MP Mountain Pride Mine
SM Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
WP Willard Pile
XRF X-ray Fluorescence
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XRF Results Summary - July 2014

Table 2

Location'] WPO06 WP07 WP09 WP11 WP12 WP13 wpr14 WP16 WP17 WP18 WP19 WP20 WpP21 wWpP23 WwWP24 WP25
Datel 7/2/2014(7/2/2014|7/2/2014| 7/2/2014 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014
Analyte Units
Antimony XRF ppm <LOD <LOD 144 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 102 107 38 135 123 115 110 112 107 113 113 102 127 108 110 106
Arsenic XRF ppm 169 126 310 490 323 94 82 155 162 276 133 141 833 97 18 155
+/- 13 19 29 21 16 9 13 29 22 16 20 17 38 15 5 24
Barium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD 997 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 661 672 768 1690 1383 959 792 299 694 809 736 596 1144 623 714 684
Cadmium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 57 59 64 76 68 63 61 62 59 63 64 57 70 60 61 60
Chromium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 147 166 177 432 346 250 199 208 161 169 187 138 286 139 163 158
Cobalt XRF ppm 187 <LOD <LOD 1274 1639 465 367 477 218 333 472 <LOD 1230 153 <LOD <LOD
+/- 54 215 234 286 233 140 84 96 68 93 93 130 182 50 163 173
Nickel XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 57 63 70 155 131 93 70 75 62 72 68 54 111 55 62 60
Selenium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 9 12 16 14 12 9 10 16 13 11 13 11 21 11 7 14
Silver XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 45 48 52 61 56 51 49 50 48 50 51 45 57 48 49 48
Copper XRF ppm 61 76 411 86 81 <LOD 60 94 <LOD 53 105 104 171 <LOD <LOD <LOD
+/- 12 13 24 18 16 37 13 15 34 13 15 13 20 31 33 33
ron XRF ppm 12283 21000 21520 | 224772 | 168926 | 74820 26778 33901 18790 32462 30519 8098 96014 9831 11396 13763
+/- 222 352 385 3849 2678 1132 438 544 319 529 508 161 1597 196 221 248
Lead XRF ppm 660 1573 2916 486 332 170 585 3511 1985 624 1492 1279 3131 861 62 2485
+/- 19 34 56 21 16 11 19 63 39 20 34 27 66 23 7 46
Manganese XRF ppm <LOD <LOD <LOD <LOD 602 277 4229 667 <LOD 817 <LOD <LOD <LOD <LOD 632 <LOD
+/- 112 136 145 430 131 83 143 75 123 77 174 106 286 109 60 123
Zinc XRF ppm 100 56 1659 232 210 243 3355 1578 1026 1246 96 49 252 71 179 155
+/- 9 8 41 16 14 14 63 38 28 33 9 7 16 8 11 11
Mercury XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 26 32 43 36 30 24 32 42 32 31 30 25 48 26 21 30
Notes:
1 XRF reading locations are presented in figures 7 and 8
ppm  parts per million
BPR  Boreas Pass Road Pile
IGR lllinois Gulch Road Pile (Next to Puzzle Extension Shaft)
LM Laurium Mine
MP Mountain Pride Mine
SM Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
WP Willard Pile
XRF X-ray Fluorescence
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XRF Results Summary - July 2014

Table 2

Location'] wP27 wpP28 WP29 WP30 WP31 WP32 WP33 WP34 WP35 WP36 WP38 WP39 WP43 WP45 WP46 WP48
Datel 7/2/2014(7/2/2014|7/2/2014| 7/2/2014 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014
Analyte Units
Antimony XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 103 105 109 122 113 110 109 113 109 110 111 105 118 114 101 116
Arsenic XRF ppm 116 <LOD 207 <LOD 544 238 202 406 70 225 305 68 430 <LOD 117 756
+/- 12 13 21 191 27 23 22 19 23 25 32 12 43 113 10 22
Barium XRF ppm <LOD <LOD 1253 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 623 638 280 858 883 784 739 798 687 846 681 639 957 838 607 955
Cadmium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 56 59 61 68 63 61 61 63 61 62 62 58 65 64 56 64
Chromium XRF ppm <LOD <LOD <LOD 282 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 141 146 169 68 219 183 169 174 155 199 169 150 212 191 144 218
Cobalt XRF ppm <LOD 241 <LOD <LOD 487 354 290 459 <LOD 420 <LOD 195 620 384 184 846
+/- 171 53 205 214 122 80 76 83 161 91 193 51 100 83 49 122
Nickel XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 56 53 64 82 86 67 65 70 60 77 62 56 79 70 55 84
Selenium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 9 7 13 31 15 14 14 13 13 14 17 9 23 20 8 15
Silver XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 45 47 48 56 50 49 49 50 49 50 49 46 52 52 a4 51
Copper XRF ppm 31 <LOD <LOD 230 87 53 38 43 <LOD 50 191 <LOD 113 59 <LOD 161
+/- 10 30 34 23 15 13 12 12 34 13 17 30 16 14 26 16
ron XRF ppm 14887 10592 19657 14950 58488 25038 22280 24625 11243 31633 15664 10765 34039 22726 10841 55049
+/- 250 204 334 311 877 410 374 415 219 509 287 202 557 406 195 837
Lead XRF ppm 559 58 1817 14254 2269 2155 1958 1011 2209 2490 4037 621 7009 5549 390 714
+/- 17 7 37 236 45 42 40 26 43 48 70 18 114 95 14 21
Manganese XRF ppm <LOD 525 <LOD <LOD <LOD <LOD <LOD <LOD <LOD 501 <LOD <LOD <LOD 400 <LOD <LOD
+/- 109 54 136 164 207 158 138 158 125 69 126 118 185 66 108 214
Zinc XRF ppm 22 135 158 671 2105 120 140 183 268 494 151 36 177 652 92 78
+/- 5 10 11 26 46 10 10 12 14 19 11 6 13 24 8 9
Mercury XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 23 20 33 72 39 33 33 32 32 36 41 23 51 48 21 34
Notes:
1 XRF reading locations are presented in figures 7 and 8
ppm  parts per million
BPR  Boreas Pass Road Pile
IGR lllinois Gulch Road Pile (Next to Puzzle Extension Shaft)
LM Laurium Mine
MP Mountain Pride Mine
SM Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
WP Willard Pile
XRF X-ray Fluorescence
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XRF Results Summary - July 2014

Table 2

Location'| WP49 WP50 WP52 WP56 WP57 WP58 WP59 WP61 WP62 WP63 WP65 WP66 WP67 SMo1 SMo03 WP68
Datel 7/2/2014(7/2/2014|7/2/2014| 7/2/2014 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014
Analyte Units
Antimony XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 159 <LOD <LOD <LOD
+/- 107 113 104 127 121 127 132 106 120 110 105 108 40 102 97 108
Arsenic XRF ppm 222 279 100 838 284 1278 1073 211 <LOD 301 267 132 583 119 <LOD <LOD
+/- 19 28 20 73 69 70 78 24 181 39 26 18 51 16 13 13
Barium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 2136 987 <LOD 875
+/- 713 866 733 946 891 1051 1096 741 838 768 707 701 357 268 614 264
Cadmium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 59 63 58 71 67 69 75 60 67 62 59 60 65 57 54 61
Chromium XRF ppm <LOD <LOD <LOD 276 349 363 <LOD <LOD 293 324 <LOD <LOD <LOD <LOD <LOD <LOD
+/- 173 212 164 74 68 84 280 175 67 68 168 163 210 175 123 181
Cobalt XRF ppm <LOD 406 266 <LOD <LOD 409 468 355 291 348 220 <LOD <LOD 263 <LOD 438
+/- 213 102 67 292 201 116 148 76 73 81 63 195 243 80 107 81
Nickel XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 62 75 57 91 79 93 103 64 76 72 62 61 76 67 51 69
Selenium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD 54 <LOD <LOD <LOD <LOD <LOD 32 <LOD <LOD <LOD
+/- 12 16 12 36 34 35 13 15 31 20 14 12 9 10 7 8
Silver XRF ppm <LOD <LOD <LOD <LOD <LOD 157 <LOD <LOD <LOD <LOD <LOD <LOD 154 <LOD <LOD <LOD
+/- 47 51 47 58 55 19 61 48 54 49 47 48 18 45 43 49
Copper XRF ppm 82 63 53 383 92 580 403 41 <LOD <LOD 51 <LOD 1444 41 <LOD <LOD
+/- 13 14 12 27 19 31 29 12 49 40 12 33 44 11 27 32
ron XRF ppm 22236 37674 18940 27744 13202 42916 58507 22982 16007 24501 16189 18171 22966 29906 5643 25723
+/- 359 613 313 522 275 731 1069 374 315 410 279 310 409 445 123 416
Lead XRF ppm 1410 2709 1804 16258 17060 15008 15777 2411 13515 6050 2832 1283 9550 1173 69 46
+/- 30 53 36 272 272 243 281 45 216 98 50 29 153 26 7 7
Manganese XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 958 231 1066
+/- 141 183 134 202 182 227 266 151 178 167 138 123 173 73 38 77
Zinc XRF ppm 50 278 246 459 148 480 106 371 285 115 1349 451 184 320 87 133
+/- 7 15 13 22 13 22 14 16 16 10 32 17 15 14 8 10
Mercury XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 32 39 30 79 80 81 88 34 71 48 37 31 59 26 19 21
Notes:
1 XRF reading locations are presented in figures 7 and 8
ppm  parts per million
BPR  Boreas Pass Road Pile
IGR lllinois Gulch Road Pile (Next to Puzzle Extension Shaft)
LM Laurium Mine
MP Mountain Pride Mine
SM Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
WP Willard Pile
XRF X-ray Fluorescence
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XRF Results Summary - July 2014

Table 2

Location'] WP69 SMo4 SMO05 SMO06 SM07 SMO08 IGRO1 BPRO1 BPR0O2 BPRO4 BPRO5 BPRO6 LMO1 LM03 LMo04 LMO05
Datel 7/2/2014(7/2/2014| 7/2/2014| 7/2/2014 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014 7/2/2014| 7/2/2014
Analyte Units
Antimony XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 140 <LOD <LOD
+/- 107 107 102 105 101 172 113 130 131 112 123 121 119 39 119 122
Arsenic XRF ppm 17 150 253 199 289 <LOD 200 504 527 <LOD 464 416 <LOD 57 <LOD 329
+/- 6 14 24 19 15 33 20 61 68 109 50 51 49 12 62 51
Barium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 1045 <LOD
+/- 776 585 643 627 622 1321 704 949 946 786 873 880 928 723 319 1017
Cadmium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 59 59 57 58 56 110 63 72 73 63 68 68 67 64 67 69
Chromium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 176 143 144 143 138 321 152 228 235 167 189 207 213 184 230 251
Cobalt XRF ppm 344 <LOD 152 <LOD 168 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 96 128 50 162 49 194 183 315 292 184 245 266 311 219 295 405
Nickel XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 71 56 53 58 55 97 62 89 99 66 80 81 82 68 83 100
Selenium XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 8 10 14 12 11 19 8 18 22 13 17 16 8 6 8 17
Silver XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 314 <LOD 109 <LOD <LOD <LOD <LOD
+/- 47 47 46 46 45 96 52 62 61 20 58 20 57 53 56 58
Copper XRF ppm <LOD <LOD 54 <LOD <LOD <LOD <LOD 316 266 220 <LOD 77 109 47 80 199
+/- 33 30 12 32 31 70 40 27 26 21 49 18 18 14 17 23
ron XRF ppm 39462 7828 10491 12696 10334 3423 14312 30549 24173 12915 20112 23120 32977 18159 30454 52558
+/- 590 166 198 229 193 211 288 625 509 278 412 460 619 360 569 958
Lead XRF ppm 95 776 2443 1526 741 88 1101 8673 11450 4418 6729 7048 756 407 1213 6854
+/- 8 21 44 32 20 15 28 167 212 82 124 129 25 16 32 129
Manganese XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 1911 3244 4955 481
+/- 172 111 111 116 108 217 176 283 283 205 239 247 142 160 210 121
Zinc XRF ppm 51 31 322 47 102 755 153 531 176 44 95 173 1019 1020 2746 1197
+/- 7 6 14 7 8 47 12 27 17 9 12 15 34 33 65 39
Mercury XRF ppm <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- 21 24 30 30 25 41 22 42 48 30 40 38 20 19 27 38
Notes:
1 XRF reading locations are presented in figures 7 and 8
ppm  parts per million
BPR  Boreas Pass Road Pile
IGR lllinois Gulch Road Pile (Next to Puzzle Extension Shaft)
LM Laurium Mine
MP Mountain Pride Mine
SM Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
WP Willard Pile
XRF X-ray Fluorescence
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XRF Results Summary - July 2014

Location'] LMo06 LMO07 MPO1 MPO1 MPO3 MPO5 MPO5 MPO6 MPO7 MPO8 MP09 MP10
Datel 7/2/2014(7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014| 7/2/2014
Analyte Units
. XRF <LOD <LOD <LOD <LOD <LOD <LOD 195 <LOD <LOD <LOD <LOD <LOD
Antimony ppm
+/- 125 206 116 119 124 240 49 115 106 112 120 106
: XRF 107 181 <LOD <LOD <LOD <LOD 339 <LOD <LOD <LOD 287 <LOD
Arsenic ppm
+/- 20 57 55 55 130 433 111 110 46 28 43 40
Barium XRF m <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 666 <LOD 1279 <LOD
+/- PP 1076 1858 730 765 780 2164 1379 784 222 676 322 609
. XRF <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Cadmium ppm
+/- 70 115 65 67 70 136 83 65 59 63 67 60
. XRF <LOD 541 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Chromium ppm
+/- 265 176 188 194 196 575 343 187 160 167 231 149
Cobalt XRF m <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- PP 342 636 221 237 273 836 542 243 173 219 314 154
Nickel XRF m <LOD 181 <LOD <LOD <LOD <LOD <LOD <LOD 68 <LOD <LOD <LOD
+/- PP 95 60 72 69 80 218 140 77 22 67 84 57
. XRF <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Selenium ppm
+/- 8 20 7 8 14 46 34 13 6 5 15 7
Silver XRF m <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
+/- PP 58 96 54 55 58 115 71 54 49 53 55 50
XRF 76 <LOD 148 131 369 604 827 169 <LOD <LOD 213 <LOD
Copper ppm
+/- 18 87 18 18 27 67 48 20 37 36 21 38
Iron XRF m 39851 52387 18434 19490 24891 56958 69437 20755 13147 18184 35202 10776
+/- PP 742 1568 366 390 500 2028 1492 405 263 356 638 226
Lead XRF m 1051 3203 1092 985 5259 15053 23785 4164 887 270 5408 612
+/- PP 31 113 29 28 102 518 490 79 24 13 100 19
XRF 7698 8355 2471 1994 1480 3731 3128 1948 2182 2215 2834 1226
Manganese ppm
+/- 276 487 143 134 131 408 243 133 124 133 166 96
Zinc XRF m 3938 4249 1496 1967 621 1511 2712 3451 520 236 816 323
+/- PP 87 153 42 51 27 91 82 75 21 15 30 16
XRF <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Mercury ppm
+/- 27 59 20 21 32 95 77 31 19 19 34 17
Notes:
1 XRF reading locations are presented in figures 7 and 8
ppm  parts per million
BPR  Boreas Pass Road Pile
IGR lllinois Gulch Road Pile (Next to Puzzle Extension Shaft)
LM Laurium Mine
MP Mountain Pride Mine
SM Ouray Mine Pile (at the location of the historic Wakefield Sawmill)
WP Willard Pile
XRF X-ray Fluorescence
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Field Data Summary - 2014

Table 3

Location 1G-01 1G-02 1G-03 1G-04 1G-05 1G-06 1G-07 1G-08 1G-09 1G-10
Sampling Event July | Sep k July | Sep b July | September | July | September | July | September | July | Sey b July p b July p b July | Sep k July | Sep b
Time 9:40 9:57 10:05 10:13 14:40 10:40 10:55 10:15 11:00 11:00 12:55 9:50 13:41 12:45 13:35 12:55 11:40 11:05 11:50 11:00
pH 7.77 7.94 7.6 7.43 7.64 7.83 7.16 6.71 7.04 7.23 7.11 6.52 7.19 6.65 6.54 6.86 6.85 6.72 3.72 3.57
Temp (°C) 6.94 6.99 7.89 8.27 10.16 9.8 10.45 8.57 11.23 9.43 9.29 8.4 6.64 7.84 9.96 7.78 12.51 9.13 6.09 7.18
Dissolved Oxygen (mg/L) 8.6 8.49 8.23 7.87 6.34 8.2 7.39 7.49 7.24 7.49 7.09 7.39 5.21 5.2 3.92 4.33 6.89 6.83 6.71 8.18
Conductivity (uS/cm) 187.6 290.8 218.9 298.1 146 216.1 315.4 315 321.4 339.8 293.2 306 168.9 309 760.9 207 339.5 355 667 580
Flow (cfs) 3.357 0.4845 5.246 0.5984 2.319 0.0917 0.724 0.33 0.629 0.285 0.106 0.0832 0.0925 0.0917 0.0113 0.0674 0.629 0.141 NC NC
Location 1G-11 1G-12 1G-13 1G-14 1G-15 1G-16 1G-17 1G-18 1G-19
Sampling Event July | Sep k July | Sep b July | September | July | September | July | September | July | Sey b July | Sep b July | Sep b July | Sep k
Time 12:10 9:45 12:40 9:55 13:15 10:05 15:30 11:50 16:05 12:50 13:40 10:20 14:52 11:45 15:25 12:05 12:20 11:45
pH 2.97 3.44 7.78 6.43 3.3 3.57 7.5 7.85 8.05 7.7 4.55 5.25 8 6.37 7.77 6.74 7.85 7.19
Temp (°C) 17.68 6.92 22.52 10.02 5.98 5.96 8.37 6 7.49 7.67 6.71 6.53 23.83 11.76 11.97 8.93 7.75 7.13
Dissolved Oxygen (mg/L) 7.7 7.75 8.42 7.38 7.67 8.94 5.31 8.27 8.22 7.49 1 4.84 8.16 6.66 7.24 8.01 8.4 7.63
Conductivity (uS/cm) 1195 707 543.9 531 840.1 610 139 197.5 109.2 212 514 435 546 524 554 512 164 210
Flow (cfs) NC NC NC NC 0.076 0.0601 3.009 0.6118 0.608 0.1378 0.013 0.02 0.0882 0.0221 0.0648 0.0113 0.333 0.11
Location OP-1 0oP-2 OoP-3 oP-4
Sampling Event July | Sep k July | Sep b July | September | July | September
Time 16:10 12:58 14:30 12:55 17:15 13:30 17:33 13:30
pH 6.97 7.12 7.32 7.26 7.09 Dry 7.37 Dry
Temp (°C) 4.25 4.44 5 4.77 4.1 Dry 3.74 Dry
Dissolved Oxygen (mg/L) | 3.33 4.71 6.8 9.29 4.54 Dry 4.8 Dry
Conductivity (uS/cm) 240 303.4 104 146 95 Dry 97 Dry
Flow (cfs) 0.048 0.02 0.724 0.0674 0.421 Dry 0.27 Dry
Notes:
°C degrees Celsius
mg/L milligrams per liter
uS/cm micro Siemens per centimeter
cfs cubic feet per second
NC Not collected
July July 2, 2014 Sampling Event
September September 18, 2014 Sampling Event
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Source Surface Water Analytical Results Summary - July 2014 Table 4-1A

CDPHE Iron Springs’
Analyte Units Water Quality Standards@ 1G-13 1G-16
Aquatic Life | Human Health 7/2/2014 7/2/2014
Acute | Chronic | Water +Fish Field Sample Field Sample
General Chemistry
Hardness mg/L NE NE NE 222 179
Total Alkalinity mg CaCO3/L NE NE NE <5.00 U <5.00 U
Chloride mg/L NE NE NE 224 11 J
Fluoride mg/L NE NE NE <1.0 V] <1.0 U
Nitrate as N mg/L NE NE NE <1.0 R <1.0 R
Nitrate/Nitrite as N mg/L NE NE NE <10.0 R <10.0 R
Nitrite as N mg/L NE NE NE <1.0 R <1.0 R
Sulfate as SO4 mg/L NE NE NE 289 210
Dissolved Metals
Antimony ug/L NE NE 5.6 <0.500 U <0.500 U
Arsenic ug/L 340 150 0.02 29.7 1.94 J
Barium He/L NE NE NE 20.9 12.8
Cadmium* ug/L -- -- NE 52.1 8.72
Chromium* ug/L - - NE <1.00 U <1.00 U
Cobalt ug/L NE NE NE 25.2 13.7
Copper* He/L - - 1300 423 70.2
Lead* ug/L - - NE 316 50.9
Nickel* He/L - - 610 27.3 18.7
Selenium ug/L 18.40 4.60 170 <1.00 9] <1.00 8]
Silver* ug/L - - NE <0.500 U <0.500 U
Thallium* ug/L NE - 0.24 <0.500 9] <0.500 §)
Vanadium ug/L NE NE NE <2.00 U <2.00 U
Aluminum ug/L NE NE NE 5780 1180
Beryllium pg/L NE NE NE 2.74 ) <2.00 U
Calcium ug/L NE NE NE 64200 48500
Iron ug/L NE NE NE 32300 23600
Magnesium ug/L NE NE NE 15000 14000
Manganese* ug/L - - NE 3580 1360
Potassium ug/L NE NE NE 1760 1980
Sodium ug/L NE NE NE 6090 4370
Zinc* ug/L - - 7400 10200 3320
Total Metals
Antimony ug/L NE NE NE <2.50 U <2.50 U
Arsenic ug/L NE NE NE 87.6 6.66 J
Barium ug/L NE NE NE <25.0 U <25.0 U
Cadmium ug/L NE NE NE 48.7 9.72
Chromium ug/L NE NE NE <5.00 U <5.00 U
Cobalt ug/L NE NE NE 25.3 16
Copper ug/L NE NE NE 462 83.1
Lead ug/L NE NE NE 340 63.9
Nickel ug/L NE NE NE 26.7 21.9
Selenium ug/L NE NE NE <5.00 U <5.00 U
Silver ug/L NE NE NE <2.50 U <2.50 U
Thallium ug/L NE NE NE <2.50 U <2.50 U
Vanadium ug/L NE NE NE <10.0 U <10.0 U
Aluminum** ug/L 8868.54 1266.06 NE 5560 1220
Beryllium ug/L NE NE NE 2.24 J <2.00 Y]
Calcium ug/L NE NE NE 61000 48300
Iron** pg/L NE 1000 NE 35000 23400
Magnesium ug/L NE NE NE 14300 13800
Manganese ug/L NE NE NE 3550 1430 J
Potassium ug/L NE NE NE 1710 1960
Sodium pg/L NE NE NE 5800 4270
Zinc ug/L NE NE NE 9540 3250
Mercury pg/L NE NE NE 0.091 J 0.058 J
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds both ecological screening benchmarks.
Bold The analyte concentration exceeds the chronic ecological screening benchmark.
Bold Italics The analyte concentration exceeds the human health water and fish screening benchmark.
J The associated value is an estimated quantity.
NE None Established
U The material was analyzed for, but was not detected above the reporting limit.
mg CaCO3/L milligrams Calcium Carbonate per liter
mg/L milligrams per liter
ug/L microgram(s) per liter
CDPHE Colorado Department of Public Health and Environment

* Hardness dependent dissolved water quality standard calculated.
**Aquatic Life standards based on total recoverable concentration
- Data is not defined for this cell.
1 Sample locations are available in Figure 4.
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Source Surface Water Analytical Results Summary - September 2014

CDPHE Iron Springs’
Analyte Units Water Quality Standards? 1G-13 1G-16
Aquatic Life I Human Health 9/18/2014 9/18/2014
Acute | Chronic | Water +Fish Field Sample Field Sample
General Chemistry
Hardness mg/L NE NE NE 207 183
Total Alkalinity mg CaCO3/L NE NE NE <5.00 U 12.5
Chloride mg/L NE NE NE 18.6 J 8.1 J
Fluoride mg/L NE NE NE <1.0 U <1.0 U
Nitrate/Nitrite as N mg/L NE NE NE <10.0 R <10.0 R
Sulfate as SO4 mg/L NE NE NE 220 178
Dissolved Metals
Antimony ug/L NE NE 5.6 <0.500 U 0.696 J
Arsenic ug/L 340 150 0.02 8.99 2.58
Barium He/L NE NE NE 20 11.6
Cadmium* ug/L -- -- NE 324 5.53
Chromium* ug/L - - NE <1.00 U <1.00 U
Cobalt ug/L NE NE NE 16.8 10.5
Copper* He/L - - 1300 158 J- 14.5 J-
Lead* ug/L - - NE 257 50.2
Nickel* He/L - - 610 17.5 13
Selenium ug/L 18.40 4.60 170 <1.00 U <1.00 U
Silver* ug/L - - NE <0.500 U| <0500 |U
Thallium* ug/L NE - 0.24 <0.500 U <0.500 U
Vanadium ug/L NE NE NE <2.00 U <2.00 U
Aluminum ug/L NE NE NE 3570 392
Beryllium pg/L NE NE NE <2.00 U <2.00 U
Calcium ug/L NE NE NE 59500 49500
Iron He/L NE NE NE 16800 15400
Magnesium ug/L NE NE NE 14100 14500
Manganese* ug/L - - NE 3170 1400
Potassium ug/L NE NE NE 1710 1900
Sodium ug/L NE NE NE 5810 5230
Zinc* ug/L - - 7400 8150 2730
Total Metals
Antimony ug/L NE NE NE <2.50 U <2.50 U
Arsenic ug/L NE NE NE 43 3.43 J
Barium ug/L NE NE NE <25.0 U <25.0 U
Cadmium ug/L NE NE NE 30.6 5.49
Chromium ug/L NE NE NE <5.00 U <5.00 U
Cobalt ug/L NE NE NE 19.3 12
Copper ug/L NE NE NE 187 23.2
Lead ug/L NE NE NE 271 63.4
Nickel ug/L NE NE NE 21.3 15.7
Selenium ug/L NE NE NE <5.00 U <5.00 U
Silver ug/L NE NE NE <2.50 U <2.50 U
Thallium ug/L NE NE NE <2.50 U <2.50 U
Vanadium ug/L NE NE NE <10.0 U <100 |U
Aluminum** ug/L 8537.07 1218.74 NE 3680 617
Beryllium ug/L NE NE NE <2.00 U <2.00 U
Calcium ug/L NE NE NE 61900 52200
Iron** pg/L NE 1000 NE 22200 16600
Magnesium ug/L NE NE NE 14100 14500
Manganese ug/L NE NE NE 3290 1460
Potassium ug/L NE NE NE 1770 1970
Sodium pg/L NE NE NE 5740 5180
Zinc ug/L NE NE NE 8580 2950
Mercury ug/L NE NE NE <0.0500 U <0.0500 |[U
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds both ecological screening benchmarks.
Bold The analyte concentration exceeds the chronic ecological screening benchmark.
J The associated value is an estimated quantity
J- The associated value is an estimated quantity with a negative bias
NE None Established
R The result in unuseable, presence or absence cannot be verified.
U The material was analyzed for, but was not detected above the detection limit.
mg CaCO3/L milligrams Calcium Carbonate per liter
mg/L milligrams per liter
ug/L microgram(s) per liter
CDPHE Colorado Department of Public Health and Environment

* Hardness dependent dissolved water quality standard calculated.
**Aquatic Life standards based on total recoverable concentration

()
Bold Italics

Data is not defined for this cell.
Sample locations are available in Figure 4.

Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
The analyte concentration exceeds the human health water and fish screening benchmark.
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Source Soil Analytical Results Summary - July 2014 Table 4-2

d Willard Pile
EPA Soil SCDMs EPA Soil RSLs. Sample Location
sample ID WPoL WP-03 WP-08 WP-10 WP-15 Wp-22 WP-26 WP-37 WP-40 WP-41 WP-42 WP-44. WP-47 WP-51 WP-53 WP-54 WP-55 WP-60 WP-64 WP-67
Date|  7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014
Type| Field Sample | _Field Ssample FieldSample | Field Sample | Fi Field Sample Field Sample Field Sample | _Field Sample Field Sample Field Sample | Field Sample | _Field Ssample
RDSC CRSC__ | Residential | Industrial Units
|Total Metals
|Aluminum 70,000 NE 77,000 1,100,000 mg/kg dry wt 2820 i) 1940 J 1360 ) 843 ) 1630 ] 1090 ] 2190 ) 483 ] 1260 ) 812 i) 1550 ] 417 J 340 i) 689 ] 919 ] 331 1 618 J 739 ) 628 ] 561 1 3]
|Antimony 30 NE 31 470 mg/kg dry wt <0.504 R 8.98 J- 5.07 J- 13.6 J- 113 J- 3.66 J- 3.24 J- 0.625 J- 1.68 J- 7.72 J- 3.9 J- 8.73 J- 3.14 J- 17.4 J- 14 J- 13.4 J- 5.87 J- 7.49 J- 6.83 J- 249 J-
|Arsenic 30 0.71 0.68 3 mg/kg dry wt 93.1 J- 1300 J- 853 J- 339 J- 160 J- 173 J- 593 174 J- 134 J- 79.6 J- 278 J- 150 J- 153 J- 223 J- 464 J- 234 J- 537 J- 369 J- 226 J- 175 J-
Barium 10,000 NE 15,000 220,000 mg/kg dry wt 55.5 199 744 33.7 60.2 105 136 339 36.6 89.7 75.5 140 142 153 476 28.8 116 29.9 422 218
Beryllium 100 NE 160 2,300 mg/kg dry wt <2.01 u <1.99 u <2.01 u <1.99 u <1.97 u <2.00 u <2.02 1] <1.99 u <2.02 u <2.03 u <1.97 u <2.01 u <2.01 1] <2.02 u <2.01 1] <2.02 u <2.00 u <1.98 1] <2.00 1] <2.00 u
[Cadmium 30 NE 71* 980* mg/kg dry wt 0.458 ) 0.963 J 0.435 ] 124 ) 0.906 J 0.683 J 8.06 i) 3.18 J 0.114 ) 0.5 ) 0.228 ] 4.52 J 215 ) 2.41 J 127 J 17 ] 4.35 J 373 i) 9.58 J 0.843 J
Calcium NE NE NE NE mg/kg dry wt 383 I+ 200 14| <100 uJ <99.3 uJ 229 14| 189 1+ 14900 J 1290 J <101 uJ <101 uJ 124 4] <100 uJ 239 1+ <101 uJ 4300 [3+] <101 uJ <100 uJ 1270 [1+] <998 uJ <100 |uy|
Chromium 200 NE 120,000 | 1,800,000 | mg/kg dry wt 2.45 3.67 3.13 <0.993 u 0.988 J 177 J 1.54 1| <0997 [u 1.23 J 1.25 J 1.61 J <1.0 u <1.01 1] <1.01 U <1.0 U <10.1 u <10.0 u <9.9 u| <0998 [U <1.0 u
Cobalt 20 NE 23 350 mg/kg dry wt 3.66 132 0.914 <0.0993 U 0.688 0.509 4.18 0.281 0.249 0.611 0.506 <0.100 u 2.16 0.187 J 0.328 4.79 <10 u 2.68 0.135 J 0.132 IR
Copper 3,000 NE 3,100 47,000 mg/kg dry wt 39.4 J- 248 J- 114 J- 512 J- 55 J- 58.4 J- 127 69.1 J- 117 J- 119 J- 155 J- 106 J- 12.9 J-| 232 J- 85.1 J- 704 J- 794 J- 339 J-| 724 J- 859 13-
iron 50,000 NE 55000 | 820,000 | me/kgdrywt 50800 153000 88600 19300 28300 17700 73200 38900 11300 10000 27000 18700 13900 24700 44000 32400 51800 59800 19200 24700
Lead NE NE 400 800 me/kg dry wt 166 J| 4s90 [J] 1520 || 12000 |s| 2950 [ 3650 | 716 J| _esso  [s| 1140 |y 3610 || 2650 |J| 8650 | J| 26500 |J| 6700 | y| 3870 |J| 95000 || 41300 || 21800 [J| esi0 || 12500 | J|
Magnesium NE NE NE NE me/kg dry wt 330 269 220 I <93 U 289 230 [J] 3010 [J] <997 |u[ 192 J 162 ] 139 )] <100 [u| <101 |u| <101 |U| <100 |u| <101 U] <100 _|U 367 <998 [u| <100 ||
10,000 NE 1,800 26,000 me/kg dry wt 264 || 692 [4| 615 [J| <199 || 139 |»| 306 || 998 5.93 21 [ 77 | 923 [0 395 || 374 ¥ 212 | 129 [0 211 || <00 |w| 307 [+ 811 || <200 |UJ
Mercury 20 NE 1 46 me/kg dry wt 0.02 J| o072 |y| 1486 |J| o755 || o0a71 |3 o009 |3 0322 |3 0133 [J| 009 | 004 | 032 |J| o018 [J| 0191 |J| 0537 |J| 0118 |J| 0518 | J| o456 |J| 0366 |J| 0064 |J| 0213 |
Nickel 1,000 NE 1,500 22,000 me/kg dry wt 7.71 378 259 <0497 | U| 0929 [J] 164 5.99 <0499 _[U| o611 | 055 | 079 || <0502 |U| 0621 [J| <0505 |U| <0502 |U| <5060 |U| <5010 |U| <4950 |U| <0499 |U| <0501 | U
Potassium NE NE NE NE me/kg dry wt 809 1| 3060 1470 1590 1160 832 |J| 1180 4730 1090 545 11510 1680 794 [1] 1640 4030 1650 4400 1930 1740 2130
[Selenium 300 NE 390 5,800 me/kg dry wt <1010 | U| <0995 [U| <1000 |U| <0993 |U| <0983 |U| <1000 |U| <1010 |U| <0997 |U| <1010 |U| <1010 |U| <0986 |U| <1000 |U| <1010 |U| <1010 |U| <1000 |U| <10100 | U| <10000 |U| <9900 |U| <0998 |U| 3.09
[Silver 300 NE 390 5,800 me/kg dry wt 0659 |1 192 6.8 485 7.74 871 6.06 212 7.85 205 184 344 391 473 171 489 45 EEX) 375 838
[Sodium NE NE NE NE me/kg dry wt <252 U] <a9  Ju[ <51 |U| <8 |U| <26 |U| <250 [U| <253 |U| <249 U] <252 |U| <254 |U| <246 |U| <251 |U| <251 |U| <252 |U| <251 [U| <253 | U| <51 U] <247 |U| <250 U] <%0 |U
[hallium 1 NE 078 ) me/kg dry wt <0504 | U[ 0985 1] 0719 [ 664 <0491 |U| 0721 || <0506 |U[ 476 184 <0507 | U[11293 0754 | )| o068 |J| 432 117 <5060 | U| <5010 |U| <4950 |U| 0525 | 3
[Vanadium 700 NE 390 5,800 me/kg dry wt 5.93 10.6 823 <1990 |U[ a0 3.99 9 <1990 [U| 226 |J| <2030 |U| 522 202 |1 <010 [u] 284 ) 1.2 <20200 | U| <20000 |U| <19800 |U| 238 || <2000 |U
|zine 20,000 NE 23,000 | 350,000 | mg/kgdrywt 214 J 315 [) 148 ) 350 ) 382 [y 218 [3] 1550 [ 806 )| a2 [ 137 ) 150 | 876 s 380 [y 728 ) 774 [3] 3660 [ 2280 [s] 8930 | 951 ] 206 | 1]
Notes: o
Bold The analyte was detected above the method detection limit.
The analyte concentration exceeds the SCOM RDSC and the EPA
- residential soil RSL human health screening benchmark.
The analyte concentration exceeds the EPA residential and industrial soil
ok RSL human health screening benchmarks
Bold The analyte concentration exceeds the SCOM RDSC
The analyte concentration exceeds the SCOM RDSC and CRSCs, and the
Bold EPA residential and industrial soil RSL human health screening
benchmark
) The associated value is an estimated quantity.
It The associated value is an estimated quantity with a positive bias
s The associated value is an estimated quantity with a negative bias
CRSC Cancer Risk Screen Concentration
EPARSL U.S. Environmental Protection Agency (EPA) Regional Screening Level
(RSL) for Soil (November, 2015)
NE None Established
v The material was analyzed for, but was not detected above the reporting
limit.
The material was analyzed for, but was not detected. The associated
v value is an estimate and may be inaccurate or imprecise.
R The result in unuseable, presence or absence cannot be verified.
mg/kg drywt  milligrams
RDSC Reference Dose Screen Concentration
SCOM EPA Superfund Chemical Data Matrix (June, 2014).
B Sample locations are available in Figure 5
* Diet based RSL
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Waste Piles Analytical Results Summary - July 2014 Table 4-3

Boreas Pass lllinois Gulch Illinois Guich . . Lo . Ouray Mine Pile (at the location of the historic
. .1 . ) ) Laurium Mine Mountain Pride Mine ) )
EPA Soil RSLs Sample Location Road Pile Road Pile #2 Road Pile #1 Wakefield Sawmill)
Sample ID BPR-03 IGR-02 IGR-03 LM-02 MP-02 MP-04 SM-02 SM-08 SM-09
Date 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014
Type| Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sampl Field Sampl Field Sample
Analyte Residential | Industrial Units
Total Metals
Aluminum 77,000 |1,100,000| mg/kg dry wt 1060 2770 J 840 J 943 J 677 J 812 J 1460 J 880 J 792 J
Antimony 31 470 mg/kg dry wt 5.28 J- 10.4 J- 22 J- 27.1 J- 2.22 J- 28.3 J- 33.9 J- 10.6 J- 42.3 J-
Arsenic 0.68 3 mg/kg dry wt 377 141 529 J- 268 J- 66.3 J- 112 J- 178 J- 350 J- 430 J-
Barium 15,000 220,000 | mg/kg dry wt 60.8 160 162 296 199 40.9 102 85.2 33.4
Beryllium 160 2,300 mg/kg dry wt <1.97 U <1.98 U <2.02 u <2.00 U <2.02 U <2.01 U <2.01 U <1.98 U <2.00 U
Cadmium 71* 980* mg/kg dry wt 0.117 J 0.344 J <0.101 UJ 3.47 J 8.45 J 96.4 J 2.72 1.41 J 1.1 J
Calcium NE NE mg/kg dry wt <98.4 U 450 J <101 uJ 192 J4 388 J+ 2380 J4 589 J+ <99.0 uJ <100 uJ
Chromium 120,000 1,800,000 mg/kg dry wt 1.68 J 4.92 <1.01 U 11.6 1.29 J 1.88 J 4.21 <0.99 U 1.1 J
Cobalt 23 350 mg/kg dry wt 0.168 J 1.79 0.169 J 9.52 1.13 4.85 2.7 J 0.168 J 0.3
Copper 3,100 47,000 mg/kg dry wt 250 93.9 J- 275 J- 691 J- 388 J- 1300 J- 267 J- 63.1 J- 200 J-
Iron 55,000 820,000 mg/kg dry wt 29700 18300 25300 98400 28600 50800 42200 13200 11500
||Lead 400 800 mg/kg dry wt 16700 1940 J 24700 J 32100 J 13400 J 32400 J 6720 J 2800 J 13500 J
(Magnesium NE NE mg/kg dry wt 114 J 1120 <101 U 141 J 131 J 635 342 119 J 170 J
||Manganese 1,800 26,000 mg/kg dry wt 9.19 73.7 J- 5.32 J- 4940 J- 1830 J- 5430 J- 203 J- 9.53 J- 14.3 J-
||Mercury 11 46 mg/kg dry wt 0.421 J 0.049 J 0.168 J 0.855 J 0.262 J 0.899 J 20.19 J 0.113 J 0.546 J
||Nicke| 1,500 22,000 mg/kg dry wt <0.492 U 3.3 <0.504 [S] 33.5 1.78 9.28 8.4 <0.495 U 0.733 J
Potassium NE NE mg/kg dry wt 2470 824 J 1660 540 J 1160 377 J 2030 1290 1300
Selenium 390 5,800 mg/kg dry wt <0.984 U <0.992 U 10.8 <0.999 U <1.010 U 3.79 <1.000 U <0.990 u <1.000 U
Silver 390 5,800 mg/kg dry wt 22 7.33 52.1 43.1 11.8 38.6 43.2 36.8 49.5
Sodium NE NE mg/kg dry wt <246 U <248 U <252 U <250 U <253 U <251 U <251 U <247 U <250 U
Thallium 0.78 12 mg/kg dry wt 0.535 J 1.23 12.3 0.511 J <0.506 U <0.502 U 1.94 1.16 2.8
Vanadium 390 5,800 mg/kg dry wt 4.4 6.26 <2.020 U 6.33 6.42 3.59 6.71 2.28 J <2.000 U
Zinc 23,000 350,000 mg/kg dry wt 82 182 J 19.6 J 3510 J 2720 J 32500 J 563 J 318 J 256 J
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds the EPA residential soil RSL human health screening benchmark.
Bold The analyte concentration exceeds the EPA residential and industrial soil RSL human health screening benchmarks
J The associated value is an estimated quantity.
J+ The associated value is an estimated quantity with a positive bias
J- The associated value is an estimated quantity with a negative bias
EPA RSL U.S. Environmental Protection Agency (EPA) Regional Screening Level (RSL) for Soil (November, 2015)
NE None Established
U The material was analyzed for, but was not detected above the reporting limit.
uJ The material was analyzed for, but was not detected. The associated value is an estimate and may be inaccurate or imprecise.

mg/kg dry wt  milligrams per kilogram dry weight
B Sample locations are available in Figure 6.

* Diet based RSL
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Determination of Observed Release for lllinois Gulch - July 2014 Table 5-1A

SCDM CDPHE Iilinois Gulch*
Surface Water Water Quality Standards Background Sample
Pathway - Human Health
sample ID| Environmental Rl 16-03 Three Times 1G-02 1601
Date| Acute | Chronic [ @ Water + Fish 7/2/2014 Background 7/2/2014 7/2/2014
Analyte Units Type| CMC | ccCC Field Sample Ci i Field Sample Field Sample
General Chemistry
Hardness mg/L - NE NE NE NE NE 71 213 87 86
Total Alkalinity mg CaCO3/L - NE NE NE NE NE 66.5 199.5 64.2 64.9
Chloride mg/L - NE NE NE NE NE 3.9 11.7 4.7 4.8
Fluoride mg/L - NE NE NE NE NE <0.1 U - <0.1 U <0.1 U
Nitrate as N mg/L - NE NE NE NE NE <0.1 R - <0.1 R <0.1 R
Nitrate/Nitrite as N mg/L - NE NE NE NE NE <1.0 R - <1.0 R <1.0 R
Nitrite as N mg/L - NE NE NE NE NE <0.1 R - <0.1 R <0.1 R
Sulfate as SO4 mg/L - NE NE NE NE NE 6.7 20.1 23.3 22.7
Dissolved Metals
Antimony pg/L - NE NE NE NE 5.6 <0.500 U - <0.500 U <0.500 U
Arsenic pg/L - 340 150 340 150 0.02 <0.500 U - <0.500 U <0.500 U
Barium pg/L - NE NE NE NE NE 82.1 246.3 72.2 72.6
Cadmium* ug/L - 2 0.25 | Calculated | Calculated NE 0.618 1.854 1.99 1.74
Chromium* pg/L - NE NE Calculated | Calculated NE <1.00 U - <1.00 U <1.00 U
Cobalt pg/L - NE NE NE NE NE <0.100 U - 1.14 0.91
Copper* ug/L - 13 9 Calculated | Calculated 1300 0.896 (1.12) J 3.36 5.16 4.32
Lead* ug/L - 65 2.5 Calculated | Calculated NE 0.321 0.963 0.359 0.314
Nickel* pg/L - 470 52 Calculated | Calculated 610 <0.500 U - 1.06 1.09
Selenium pg/L - NE 5 18.40 4.60 170 <1.00 U - <1.00 U <1.00 U
Silver* pg/L - 3.2 NE Calculated | Calculated NE <0.500 U - <0.500 U <0.500 ]
Thallium* pg/L - NE NE NE Calculated 0.24 <0.500 U - <0.500 U <0.500 U
Vanadium pg/L - NE NE NE NE NE <2.00 U - <2.00 U <2.00 U
Aluminum pg/L - 750 87 NE NE NE <20.0 U - <20.0 U 23.9 J
Beryllium pg/L - NE NE NE NE NE <2.00 U - <2.00 U <2.00 U
Calcium pg/L - NE NE NE NE NE 21600 64800 26000 25900
Iron pg/L - NE 1000 NE NE NE <100 U - <100 U <100 U
Magnesium pg/L - NE NE NE NE NE 4130 12390 5240 5100
Manganese* ug/L - NE NE Calculated | Calculated NE 2.25 J 6.75 147 120
Potassium pg/L - NE NE NE NE NE 583 J 1749 662 J 634 J
Sodium ug/L - NE NE NE NE NE 1980 5940 2650 2580
Zinc* ug/L - 120 120 | Calculated | Calculated 7400 92.1 276.3 405 357
Total Metals
Antimony ug/L - NE NE NE NE NE <2.50 U - <2.50 U <2.50 U
Arsenic ug/L - NE NE NE NE NE <2.50 U - <2.50 U <2.50 U
Barium pg/L - NE NE NE NE NE 84.5 253.5 73.2 72.9
Cadmium ug/L - NE NE NE NE NE 0.577 J 1.731 1.96 1.85
Chromium ug/L - NE NE NE NE NE <5.00 U - <5.00 U <5.00 U
Cobalt ug/L - NE NE NE NE NE <0.500 U - 1.11 0.885 J
Copper ug/L - NE NE NE NE NE <2.50 u - 13.2 11.4
Lead pg/L - NE NE NE NE NE 1.42 J+ 4.26 Uil 5.71
Nickel pg/L - NE NE NE NE NE <2.50 U - <2.50 U <2.50 )
Selenium ug/L - NE NE NE NE NE <5.00 U - <5.00 U <5.00 U
Silver pg/L - NE NE NE NE NE <2.50 U - <2.50 U <2.50 [8)
Thallium pg/L - NE NE NE NE NE 8.82 U 26.46 7.68 J <2.50 )
Vanadium ug/L - NE NE NE NE NE <10.0 U - <10.0 U <10.0 U
Aluminum** pg/L - NE NE 2782.29 397.20 NE 23.4 J 70.2 149 120
Beryllium pg/L - NE NE NE NE NE <2.00 U - <2.00 U <2.00 )
Calcium ug/L - NE NE NE NE NE 21000 63000 25700 25500
Iron** ug/L - NE NE NE 1000.00 NE <100 U - 406 296
Magnesium ug/L - NE NE NE NE NE 3980 11940 5160 5040
Manganese ug/L - NE NE NE NE NE 4.14 (5.3) J 15.9 152 J 124 (96.88) J
Potassium ug/L - NE NE NE NE NE 587 J 1761 662 J 674 J
Sodium pg/L - NE NE NE NE NE 1910 5730 2620 2560
Zinc pg/L - NE NE NE NE NE 93.5 280.5 434 391
Mercury pg/L - NE NE NE NE NE <0.0500 uJ - <0.0500 uJ <0.0500 uJ
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds one or more ecological screening benchmark.
Bold The analyte concentration exceeds 3X background and one or more ecological screening benchmarks, and is attributable to the Site.
Bold The analyte concentration exceeds 3X background and is attributable to the Site.
ccc Criteria Continuous Concentration
CDPHE Colorado Department of Public Health and Environment
cMmcC Criteria Maximum Concentration
J The associated value is an estimated quantity.
NE None Established
R The result in unuseable, presence or absence cannot be verified.
SCbM Superfund Chemical Data Matrix
u The material was analyzed for, but was not detected above the reporting limit.
ul The material was analyzed for, but was not detected. The associated value is an estimate and may be inaccurate or imprecise.
mg CaCO3/L milligrams Calcium Carbonate per liter
mg/L milligrams per liter
ug/L microgram(s) per liter

* Hardness dependent dissolved water quality standard calculated.
**Aquatic Life standards based on total recoverable concentration
- Data is not defined for this cell.
N Sample locations are available in Figure 4.
() Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Determination of Observed Release for lllinois Gulch - September 2014 Table 5-1B

SCOM CDPHE lllinois Gulch*
Surface Water Pathway Water Quality dard: kg Sample
Envir | Aquatic Life Human Health 1G-03 Three Times 1G-02 1G-01
Acute Chronic Acute ’ Chronic Water + Fish 9/18/2014 Background 9/18/2014 9/18/2014
Analyte Units cMmC ccc Field Sample Ci i Field Sample Field Sample
General Chemistry
Hardness mg/L NE NE NE NE NE 101 303 133 132
Total Alkalinity mg CaCO3/L NE NE NE NE NE 90.2 270.6 74.7 74.5
Chloride mg/L NE NE NE NE NE 6.3 18.9 7.8 8.1
Fluoride mg/L NE NE NE NE NE <0.1 U - 0.1 J 0.1 J
Nitrate/Nitrite as N mg/L NE NE NE NE NE <1.0 R - <1.0 R <1.0 R
Sulfate as SO4 mg/L NE NE NE NE NE 9.2 27.6 54.5 55.2
Di: Metals
Antimony pg/L NE NE NE NE 5.6 <0.500 U - <0.500 U <0.500 U
Arsenic pg/L 340 150 340 150 0.02 <0.500 U - <0.500 ) <0.500 )
Barium pg/L NE NE NE NE NE 98.4 295.2 69.6 66.5
Cadmium* ug/L 2 0.25 Calculated | Calculated NE 0.966 2.898 2.87 2.13
Chromium* pg/L NE NE Calculated | Calculated NE <1.00 U -- <1.00 U <1.00 U
Cobalt pg/L NE NE NE NE NE <0.100 U - 2.32 1.68
Copper* pg/L 13 9 Calculated | Calculated 1300 0.744 (0.93) J- 2.79 3.06 23 J-
Lead* pg/L 65 2.5 Calculated | Calculated NE 0.451 1.353 0.407 0.559
Nickel* pg/L 470 52 Calculated | Calculated 610 <0.500 U -- 2.2 1.33
Selenium pg/L NE 5 18.40 4.60 170 <1.00 U - <1.00 ) <1.00 )
Silver* pg/L 3.2 NE Calculated | Calculated NE <0.500 U -- <0.500 U <0.500 U
Thallium* pg/L NE NE NE Calculated 0.24 <0.500 U - <0.500 U <0.500 )
Vanadium pg/L NE NE NE NE NE <2.00 U -- <2.00 U <2.00 U
Aluminum pg/L 750 87 NE NE NE <20.0 ) - <20.0 U 32 J
Beryllium pg/L NE NE NE NE NE <2.00 U -- <2.00 U <2.00 U
Calcium pg/L NE NE NE NE NE 30900 92700 39700 39600
Iron pg/L NE 1000 NE NE NE <100 U - <100 U <100 U
Magnesium pg/L NE NE NE NE NE 5880 17640 8230 8130
Manganese* pg/L NE NE Calculated | Calculated NE 2.64 (3.38) J 10.14 398 327
Potassium pg/L NE NE NE NE NE 697 J 2091 979 J 1000
Sodium pg/L NE NE NE NE NE 3210 9630 4340 4300
Zinc* ug/L 120 120 Calculated | Calculated 7400 116 348 798 693
Total Metals
Antimony pg/L NE NE NE NE NE <2.50 Y] - <2.50 U <2.50 U
Arsenic pg/L NE NE NE NE NE <2.50 U - <2.50 U <2.50 U
Barium pg/L NE NE NE NE NE 94.6 283.8 67.3 67.3
Cadmium pg/L NE NE NE NE NE 0.854 J 2.562 2.63 2.19
Chromium pg/L NE NE NE NE NE <5.00 Y] - <5.00 U <5.00 U
Cobalt pg/L NE NE NE NE NE <0.500 U - 2.13 1.76
Copper pg/L NE NE NE NE NE <2.50 U - 8.43 4.95 J
Lead pg/L NE NE NE NE NE 1.15 3.45 6.18 2.59
Nickel pg/L NE NE NE NE NE <2.50 U - <2.50 U <2.50 U
Selenium pg/L NE NE NE NE NE <5.00 U -- <5.00 U <5.00 U
Silver pg/L NE NE NE NE NE <2.50 U - <2.50 U <2.50 U
Thallium pg/L NE NE NE NE NE 9.66 28.98 <2.50 U <2.50 U
Vanadium pg/L NE NE NE NE NE <10.0 U - <10.0 U <10.0 U
Aluminum** pg/L NE NE 5003.02 714.22 NE <20.0 U - 145 57.2
Beryllium pg/L NE NE NE NE NE <2.00 U - <2.00 U <2.00 U
Calcium pg/L NE NE NE NE NE 31200 93600 39800 40300
Iron** pg/L NE NE NE 1000 NE <100 U - 950 296
Magnesium pg/L NE NE NE NE NE 5930 17790 8280 8130
Manganese pg/L NE NE NE NE NE 3.69 (4.72) J 14.17 415 336
Potassium pg/L NE NE NE NE NE 826 J 2478 1140 1050
Sodium pg/L NE NE NE NE NE 3190 9570 4300 4220
Zinc pg/L NE NE NE NE NE 123 369 830 715
Mercury pg/L NE NE NE NE NE <0.0500 U - <0.0500 ) <0.0500 U
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds one or more ecological screening benchmark.
Bold The analyte concentration exceeds 3X background and one or more ecological screening benchmarks, and is attributable to the Site.
Bold The analyte concentration exceeds 3X background and is attributable to the Site.
ccc Criteria Continuous Concentration
CDPHE Colorado Department of Public Health and Environment
cMmcC Criteria Maximum Concentration
J The associated value is an estimated quantity.
J- The associated value is an estimated quantity with a negative bias
NE None Established
R The result in unuseable, presence or absence cannot be verified.
SCDM Superfund Chemical Data Matrix
U The material was analyzed for, but was not detected above the detection limit.
mg CaCO3/L milligrams Calcium Carbonate per liter
mg/L milligrams per liter
He/L microgram(s) per liter

* Hardness dependent dissolved water quality standard calculated.
**Aquatic Life standards based on total recoverable concentration
- Data is not defined for this cell.
N Sample locations are available in Figure 4.
() Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Surface Water Analytical Results Summary - July 2014

CDPHE Mountain Pride Mine"
Water Quality Standards
Sample ID Aquatic Life Human Health OP-2 oP-3
RE Acute Chronic Water + Fish 7/2/2014 7/2/2014
Analyte Units Type Field Sample Field Sample
General Chemistry
Hardness mg/L - NE NE NE 52 47
Total Alkalinity mg CaCO3/L - NE NE NE 53.2 49.2
Chloride mg/L - NE NE NE 0.8 U 0.7 U
Fluoride mg/L - NE NE NE <0.1 U <0.1 U
Nitrate as N mg/L - NE NE NE <0.1 R <0.1 R
Nitrate/Nitrite as N mg/L - NE NE NE <1.0 R <1.0 R
Nitrite as N mg/L - NE NE NE <0.1 R <0.1 R
Sulfate as SO4 mg/L - NE NE NE 2.8 2.2
Dissolved Metals
Antimony pg/L - NE NE 5.6 <0.500 9] <0.500 U
Arsenic pg/L - 340 150 0.02 <0.500 U <0.500 U
Barium pg/L - NE NE NE 101 103
Cadmium* pg/L - Calculated | Calculated NE 0.851 0.374
Chromium* pg/L - Calculated | Calculated NE <1.00 U <1.00 U
Cobalt pg/L - NE NE NE <0.100 U <0.100 U
Copper* pg/L - Calculated | Calculated 1300 1.45 1.07
Lead* pg/L - Calculated | Calculated NE 2.1 2.89
Nickel* pg/L - Calculated | Calculated 610 <0.500 U <0.500 U
Selenium pg/L - 18.40 4.60 170 <1.00 U <1.00 U
Silver* pg/L - Calculated | Calculated NE <0.500 U <0.500 U
Thallium* pg/L - NE Calculated 0.24 <0.500 U <0.500 U
Vanadium pg/L - NE NE NE <2.00 U <2.00 U
Aluminum pg/L - NE NE NE <20.0 U <20.0 U
Beryllium pg/L - NE NE NE <2.00 U <2.00 U
Calcium pg/L - NE NE NE 16600 15800
Iron pg/L - NE NE NE <100 U <100 U
Magnesium pg/L - NE NE NE 2580 1940
Manganese* pg/L - Calculated | Calculated NE <2.00 U <2.00 u
Potassium pg/L -- NE NE NE 467 J 461 J
Sodium pg/L - NE NE NE 703 J 666 J
Zinc* pg/L - Calculated | Calculated 7400 194 68
Total Metals
Antimony pg/L -- NE NE NE <2.50 U <2.50 U
Arsenic pg/L - NE NE NE <2.50 U <2.50 U
Barium pg/L -- NE NE NE 110 105
Cadmium pg/L - NE NE NE 0.836 J <0.500 U
Chromium pg/L -- NE NE NE <5.00 U <5.00 U
Cobalt pg/L - NE NE NE <0.500 U <0.500 U
Copper pg/L -- NE NE NE <2.50 U <2.50 U
Lead pg/L - NE NE NE 3.83 7.63
Nickel pg/L - NE NE NE <2.50 U <2.50 U
Selenium pg/L - NE NE NE <5.00 U <5.00 U
Silver pg/L - NE NE NE <2.50 U <2.50 U
Thallium pg/L - NE NE NE <2.50 U <2.50 U
Vanadium pg/L -- NE NE NE <10.0 U <10.0 U
Aluminum** pg/L - 1305.77 186.41 NE <20.0 U <20.0 U
Beryllium pg/L - NE NE NE <2.00 U <2.00 U
Calcium pg/L - NE NE NE 16400 15600
Iron** pg/L - NE 1000 NE <100 U <100 U
Magnesium pg/L - NE NE NE 2520 1930
Manganese pg/L -- NE NE NE <2.00 Ul <2.00 UJ
Potassium pg/L - NE NE NE 465 J 481 J
Sodium pg/L - NE NE NE 686 J 667 J
Zinc pg/L - NE NE NE 185 67.5
Mercury pg/L - NE NE NE <0.0500 uJ <0.0500 uJ
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceedsone or more ecological screening benchmarks, and is attributable to the Site.
NE None Established
u The material was analyzed for, but was not detected above the reporting limit.
uJ The material was analyzed for, but was not detected. The associated value is an estimate and may be inaccurate or imprecise.
mg/L milligrams per liter
ue/L microgram(s) per liter

**Aquatic Life standards based on total recoverable concentration
Data is not defined for this cell.

1

Sample locations are available in Figure 4.
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Surface Water Analytical Results Summary - July 2014

CDPHE Laurium Mine"
Water Quality Standards
Sample ID Aquatic Life Human Health 1G-15 1G-14 OP-1
D Acute Chronic Water + Fish 20 7/2/2014 ,7/2/ ERe
Analyte Units Type Field Sample Field Sample Field Sample
General Chemistry
Hardness mg/L - NE NE NE 52 69 128
Total Alkalinity mg CaCO3/L -- NE NE NE 53.7 66.5 109
Chloride mg/L - NE NE NE 0.8 U 3.1 J 0.8 U
Fluoride mg/L - NE NE NE <0.1 U <0.1 U <0.1 U
Nitrate as N mg/L - NE NE NE <0.1 R <0.1 R <0.1 R
Nitrate/Nitrite as N mg/L -- NE NE NE <1.0 R <1.0 R <1.0 R
Nitrite as N mg/L - NE NE NE <0.1 R <0.1 R <0.1 R
Sulfate as SO4 mg/L - NE NE NE 33 5.6 24.7
Dissolved Metals
Antimony pg/L - NE NE 5.6 <0.500 U <0.500 U <0.500 U
Arsenic pg/L - 340 150 0.02 <0.500 U <0.500 U <0.500 U
Barium pg/L - NE NE NE 113 92.8 55.5
Cadmium* pg/L - Calculated | Calculated NE 0.806 0.449 14
Chromium* pg/L - Calculated | Calculated NE <1.00 U <1.00 U <1.00 U
Cobalt pg/L - NE NE NE <0.100 U <0.100 U 0.126 J
Copper* pg/L - Calculated | Calculated 1300 1.25 0.866 J 1.29
Lead* pg/L - Calculated | Calculated NE 1.87 0.262 0.465
Nickel* pg/L - Calculated | Calculated 610 <0.500 U <0.500 U 1.82
Selenium pg/L - 18.40 4.60 170 <1.00 U <1.00 U <1.00 U
Silver* pg/L - Calculated | Calculated NE <0.500 U <0.500 U <0.500 | U
Thallium* pg/L - NE Calculated 0.24 <0.500 U <0.500 U <0.500 | U
Vanadium pg/L - NE NE NE <2.00 U <2.00 U <2.00 U
Aluminum pg/L - NE NE NE <20.0 U <20.0 U <20.0 U
Beryllium pg/L - NE NE NE <2.00 U <2.00 U <2.00 U
Calcium pg/L - NE NE NE 16700 20900 28900
Iron pg/L - NE NE NE <100 U <100 U <100 U
Magnesium pg/L - NE NE NE 2560 4060 13600
Manganese* pg/L - Calculated | Calculated NE <2.00 U 5.31 72.3
Potassium pg/L - NE NE NE 451 J 528 J 815 J
Sodium pg/L - NE NE NE 687 J 1520 1350
Zinc* pg/L - Calculated | Calculated 7400 169 94.2 540
Total Metals
Antimony pg/L - NE NE NE <2.50 U <2.50 U <2.50 U
Arsenic pg/L - NE NE NE <2.50 U <2.50 U <2.50 U
Barium pg/L - NE NE NE 116 95.3 56.4
Cadmium pg/L - NE NE NE 0.783 J <0.500 U 1.5
Chromium pg/L - NE NE NE <5.00 U <5.00 U <5.00 U
Cobalt pg/L - NE NE NE <0.500 U <0.500 U <0.500 U
Copper pg/L - NE NE NE <2.50 U <2.50 U <2.50 U
Lead pg/L - NE NE NE 3.14 J 1.88 J 1.61 J+
Nickel pg/L - NE NE NE <2.50 U <2.50 U <2.50 U
Selenium pg/L - NE NE NE <5.00 U <5.00 U <5.00 U
Silver pg/L - NE NE NE <2.50 U <2.50 U <2.50 U
Thallium pg/L - NE NE NE <2.50 U <2.50 U <2.50 U
Vanadium pg/L - NE NE NE <10.0 U <10.0 U <10.0 U
Aluminum** pg/L - 1718.78 245.37 NE <20.0 U 44 J <20.0 U
Beryllium pg/L - NE NE NE <2.00 U <2.00 U <2.00 U
Calcium pg/L - NE NE NE 16400 20600 28000
Iron** pg/L - NE 1000.00 NE <100 U <100 ) <100 U
Magnesium pg/L - NE NE NE 2540 3980 13200
Manganese pg/L - NE NE NE <2.00 uJ 10.1 J 74.6 J
Potassium pg/L - NE NE NE 488 J 551 J 824 J
Sodium ug/L - NE NE NE 688 J 1490 1320
Zinc pg/L - NE NE NE 167 94.5 523
Mercury pg/L - NE NE NE <0.0500 uJ <0.0500 UJ| <0.0500 [UJ
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds the chronic CDPHE ecological screening benchmark.
Bold The analyte concentration exceeds one or more ecological screening benchmark.
CDPHE Colorado Department of Public Health and Environment
J The associated value is an estimated quantity.
NA Not Analyzed
R The result in unuseable, presence or absence cannot be verified.
uJ The material was analyzed for, but was not detected. The associated value is an estimate and may be inaccurate or imprecise.
mg CaCO3/L milligrams Calcium Carbonate per liter
mg/L milligrams per liter
ue/L microgram(s) per liter

**Aquatic Life standards based on total recoverable concentration
Data is not defined for this cell.

1

Sample locations are available in Figure 4.
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Surface Water Analytical Results Summary - July 2014

Illinois Gulch
Road Piles
(adjacent to
Puzzle Extension
CDPHE shaft)*
Water Quality Standards
Sample ID Aquatic Life Human Health 1G-03
e Acute Chronic Water + Fish 7/2/2014
Analyte Units Type Field Sample
General Chemistry
Hardness mg/L - NE NE NE 71
Total Alkalinity mg CaCO3/L -- NE NE NE 66.5
Chloride mg/L - NE NE NE 3.9
Fluoride mg/L -- NE NE NE <0.1 U
Nitrate as N mg/L - NE NE NE <0.1 R
Nitrate/Nitrite as N mg/L -- NE NE NE <1.0 R
Nitrite as N mg/L - NE NE NE <0.1 R
Sulfate as SO4 mg/L - NE NE NE 6.7
Dissolved Metals
Antimony pg/L - NE NE 5.6 <0.500 U
Arsenic pg/L - 340 150 0.02 <0.500 U
Barium pg/L - NE NE NE 82.1
Cadmium* pg/L - Calculated | Calculated NE 0.618
Chromium* pg/L - Calculated | Calculated NE <1.00 U
Cobalt pg/L - NE NE NE <0.100 U
Copper* pg/L - Calculated | Calculated 1300 0.896 J
Lead* pg/L - Calculated | Calculated NE 0.321
Nickel* pg/L - Calculated | Calculated 610 <0.500 U
Selenium pg/L - 18.40 4.60 170 <1.00 9]
Silver* pg/L - Calculated | Calculated NE <0.500 U
Thallium* pg/L - NE Calculated 0.24 <0.500 U
Vanadium pg/L - NE NE NE <2.00 U
Aluminum pg/L - NE NE NE <20.0 U
Beryllium pg/L - NE NE NE <2.00 U
Calcium pg/L - NE NE NE 21600
Iron pg/L - NE NE NE <100 U
Magnesium pg/L - NE NE NE 4130
Manganese* pg/L - Calculated | Calculated NE 2.25 J
Potassium pg/L - NE NE NE 583 J
Sodium pg/L - NE NE NE 1980
Zinc* pg/L - Calculated | Calculated 7400 92.1
Total Metals
Antimony pg/L - NE NE NE <2.50 U
Arsenic pg/L - NE NE NE <2.50 U
Barium pg/L - NE NE NE 84.5
Cadmium pg/L -- NE NE NE 0.577 J
Chromium pg/L - NE NE NE <5.00 U
Cobalt pg/L - NE NE NE <0.500 U
Copper pg/L - NE NE NE <2.50 U
Lead ug/L - NE NE NE 1.42 )
Nickel pg/L - NE NE NE <2.50 U
Selenium pg/L - NE NE NE <5.00 U
Silver pg/L - NE NE NE <2.50 U
Thallium pg/L - NE NE NE 8.82 U
Vanadium pg/L - NE NE NE <10.0 U
Aluminum** pg/L - 2139.96 305.50 NE 23.4 J
Beryllium pg/L - NE NE NE <2.00 U
Calcium pg/L - NE NE NE 21000
Iron** pg/L - NE 1000.00 NE <100 U
Magnesium ug/L -- NE NE NE 3980
Manganese pg/L - NE NE NE 4.14 J
Potassium pg/L - NE NE NE 587 J
Sodium pg/L - NE NE NE 1910
Zinc pg/L - NE NE NE 93.5
Mercury pg/L - NE NE NE <0.0500 uJ
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds the chronic CDPHE ecological screening benchmark.
Bold The analyte concentration exceeds one or more ecological screening benchmark.
CDPHE Colorado Department of Public Health and Environment
J The associated value is an estimated quantity.
NA Not Analyzed
NE None Established
R The result in unuseable, presence or absence cannot be verified.
U The material was analyzed for, but was not detected above the reporting limit.
uJ The material was analyzed for, but was not detected. The associated value is an estimate and may be inaccurate or imprecise.
mg CaCO3/L milligrams Calcium Carbonate per liter
mg/L milligrams per liter
ue/L microgram(s) per liter

* Hardness dependent dissolved water quality standard calculated.
**Aquatic Life standards based on total recoverable concentration
Data is not defined for this cell.

1

Sample locations are available in Figure 4.
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Surface Water Analytical Results Summary - September 2014

CDPHE Pride Mine'
Water Quality Standards Background Sample
Aquatic Life Human Health OP-4 Three Times OP-2
Acute | Chronic Water + Fish 7/2/2014 Background 9/18/2014
Analyte Units Field Sample Concentration Field Sample
General Chemistry
Hardness mg/L NE NE NE 50 150 79
Total Alkalinity mg CaCO3/L NE NE NE 50.7 152.1 75.9
Chloride mg/L NE NE NE 0.8 J 24 0.5 U
Fluoride mg/L NE NE NE <0.1 U - <0.1 U
Nitrate as N mg/L NE NE NE <0.1 U - NA
Nitrate/Nitrite as N mg/L NE NE NE <1.0 V] - <1.0 R
Nitrite as N mg/L NE NE NE <0.1 U - NA
Sulfate as SO4 mg/L NE NE NE <0.05 U - 5.8
Dissolved Metals
Antimony ug/L NE NE 5.6 <0.500 1] - <0.500 1]
Arsenic pg/L 340 150 0.02 <0.500 [§) - <0.500 U
Barium pg/L NE NE NE 133 399 157
Cadmium* pg/L Calculated | Calculated NE <0.100 U -- 1.11
Chromium* ug/L Calculated | Calculated NE <1.00 U -- <1.00 U
Cobalt pg/L NE NE NE <0.100 ) - <0.100 U
Copper* ug/L Calculated | Calculated 1300 0.654 (0.818) J- 2.45 1.04 J-
Lead* pg/L Calculated | Calculated NE <0.100 U -- 1.91
Nickel* ug/L Calculated | Calculated 610 <0.500 U -- <0.500 U
Selenium pg/L 18.40 4.60 170 <1.00 [§) - <1.00 u
Silver* ug/L Calculated | Calculated NE <0.500 U -- <0.500 U
Thallium* ug/L NE Calculated 0.24 <0.500 [§) -- <0.500 U
Vanadium pg/L NE NE NE <2.00 U -~ <2.00 U
Aluminum ug/L NE NE NE <20.0 U -- <20.0 U
Beryllium pg/L NE NE NE <2.00 U -- <2.00 U
Calcium pg/L NE NE NE 16600 49800 24000
Iron pg/L NE NE NE <100 U - <100 U
Magnesium ug/L NE NE NE 2060 6180 4590
Manganese* pg/L Calculated | Calculated NE <2.00 U -- <2.00 U
Potassium pg/L NE NE NE 446 J 1338 498 J
Sodium pg/L NE NE NE 684 J 2052 869 J
Zinc* ug/L Calculated | Calculated 7400 10.2 J 39.47 207
Total Metals
Antimony ug/L NE NE NE <2.50 U -- <2.50 U
Arsenic pg/L NE NE NE <2.50 U -~ <2.50 U
Barium pg/L NE NE NE 136 408 148
Cadmium pg/L NE NE NE <0.500 U - 1.06
Chromium ug/L NE NE NE <5.00 U -- <5.00 U
Cobalt pg/L NE NE NE <0.500 U - <0.500 U
Copper ug/L NE NE NE <2.50 U -- <2.50 U
Lead pg/L NE NE NE 1.44 4.32 3.67
Nickel pg/L NE NE NE <2.50 [§) — <2.50 U
Selenium pg/L NE NE NE <5.00 U -~ <5.00 U
Silver ug/L NE NE NE <2.50 U -- <2.50 U
Thallium pg/L NE NE NE <2.50 ) = <2.50 U
Vanadium ug/L NE NE NE <10.0 U -- <10.0 U
Aluminum** pg/L 2476.89 353.60 NE 34.9 J 104.7 <20.0 U
Beryllium ug/L NE NE NE <2.00 U -- <2.00 U
Calcium pg/L NE NE NE 16100 48300 24400
Iron** ug/L NE 1000 NE <100 U -- <100 U
Magnesium pg/L NE NE NE 2010 6030 4620
Manganese ug/L NE NE NE 4.67 J 14.01 <2.00 U
Potassium pg/L NE NE NE 530 J 1590 568 J
Sodium ug/L NE NE NE 741 ) 2223 851 J
Zinc g/l NE NE NE 16.5 (21.3) ) 63.9 211
Mercury pg/L NE NE NE <0.0500 [§) -- <0.0500 U
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds 3X background and one or more ecological screening benchmarks, and is attributable to the Site.
Bold The analyte concentration exceeds 3X background and is attributable to the Site.
J The associated value is an estimated quantity.
J- The associated value is an estimated quantity with a negative bias
NE None Established
u The material was analyzed for, but was not detected above the reporting limit.
mg CaCO3/L milligrams Calcium Carbonate per liter
ug/L microgram(s) per liter

* Hardness dependent dissolved water quality standard calculated.

1

0

Data is not defined for this cell.
Sample locations are available in Figure 4.

Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Surface Water Analytical Results Summary - September 2014 Table 6-1B

CDPHE Laurium Mine*
Water Quality Standards Background Sample
Aquatic Life Human Health oP-2 Three Times 1G-15 1G-14 OP-1
. | E— U 9/18/2014 Background 9/18/2014 9/18/2014 9/18/2014
Analyte Units Field Sample Concentration Field Sample Field Sample Field Sample
General Chemistry
Hardness mg/L NE NE NE 79 237 107 95 155
Total Alkalinity mg CaCO3/L NE NE NE 75.9 227.7 95.8 86.2 135
Chloride mg/L NE NE NE 0.5 U - 0.6 J 4.8 0.6 J
Fluoride mg/L NE NE NE <0.1 U - <0.1 U <0.1 ] <0.1 U
Nitrate as N mg/L NE NE NE NA - - - NA
Nitrate/Nitrite as N mg/L NE NE NE <1.0 U -- <1.0 R <1.0 R <1.0 R
Nitrite as N mg/L NE NE NE NA - - - NA
Sulfate as SO4 mg/L NE NE NE 5.8 17.4 12.2 6.9 26.7
Dissolved Metals
Antimony ug/L NE NE 5.6 <0.500 [§) - <0.500 U <0.500 U <0.500 U
Arsenic pg/L 340 150 0.02 <0.500 U - <0.500 U <0.500 U <0.500 U
Barium pg/L NE NE NE 157 471 127 106 65.5
Cadmium* pg/L Calculated | Calculated NE 1.11 3.33 1.54 0.474 0.57
Chromium* pg/L Calculated | Calculated NE <1.00 U -- <1.00 U <1.00 U <1.00 U
Cobalt pg/L NE NE NE <0.100 U - <0.100 U <0.100 U 0.104 J
Copper* pg/L Calculated | Calculated 1300 1.04 (1.3) J- 3.9 0.821 J- <0.500 uJ <0.500 uJ
Lead* pg/L Calculated | Calculated NE 1.91 5.73 1.25 0.132 J <0.100 U
Nickel* pg/L Calculated | Calculated 610 <0.500 U -- <0.500 U <0.500 U 0.652 )
Selenium pg/L 18.40 4.60 170 <1.00 U - <1.00 U <1.00 U <1.00 U
Silver* pg/L Calculated | Calculated NE <0.500 U -- <0.500 U <0.500 U <0.500 U
Thallium* pg/L NE Calculated 0.24 <0.500 U -~ <0.500 U <0.500 U <0.500 U
Vanadium pg/L NE NE NE <2.00 [§) - <2.00 U <2.00 [§) <2.00 U
Aluminum pg/L NE NE NE <20.0 U - <20.0 U <20.0 U <20.0 U
Beryllium pg/L NE NE NE <2.00 [§) - <2.00 U <2.00 [§) <2.00 U
Calcium pg/L NE NE NE 24000 72000 28500 28100 35000
Iron pg/L NE NE NE <100 [§) - <100 U <100 U <100 U
Magnesium pg/L NE NE NE 4590 13770 8720 6090 16500
Manganese* ug/L Calculated | Calculated NE <2.00 U -- 2.42 (1.89) J 16.5 51.2
Potassium pg/L NE NE NE 498 J 1494 683 J 581 J 868 J
Sodium pg/L NE NE NE 869 J 2607 1170 2180 1770
Zinc* pg/L Calculated | Calculated 7400 207 621 361 106 359
Total Metals
Antimony pg/L NE NE NE <2.50 U -~ <2.50 U <2.50 U <2.50 U
Arsenic pg/L NE NE NE <2.50 [§) - <2.50 U <2.50 [§) <2.50 U
Barium pg/L NE NE NE 148 444 129 109 64.3
Cadmium pg/L NE NE NE 1.06 3.18 1.55 <0.500 ) 0.872 )
Chromium pg/L NE NE NE <5.00 U -~ <5.00 U <5.00 U <5.00 U
Cobalt pg/L NE NE NE <0.500 [§) - <0.500 U <0.500 ) <0.500 u
Copper ug/L NE NE NE <2.50 U - <2.50 u <2.50 1] <2.50 u
Lead pg/L NE NE NE 3.67 11.01 1.95 0.627 J <0.500 U
Nickel pg/L NE NE NE <2.50 U -~ <2.50 U <2.50 U <2.50 U
Selenium pg/L NE NE NE <5.00 [§) - <5.00 U <5.00 [§) <5.00 U
Silver pg/L NE NE NE <2.50 ) - <2.50 U <2.50 ) <2.50 U
Thallium pg/L NE NE NE <2.50 U - <2.50 U <2.50 U <2.50 U
Vanadium pg/L NE NE NE <10.0 U - <10.0 U <10.0 U <10.0 U
Aluminum** pg/L 3467.56 495.02 NE <20.0 8] - <20.0 U <20.0 U <20.0 U
Beryllium pg/L NE NE NE <2.00 U - <2.00 U <2.00 [8) <2.00 U
Calcium pg/L NE NE NE 24400 73200 29300 29100 35400
Iron** pg/L NE 1000 NE <100 ) - <100 U <100 U <100 8]
Magnesium pg/L NE NE NE 4620 13860 8690 6080 16400
Manganese pg/L NE NE NE <2.00 U - 3.96 (3.09) J 19.7 52.6
Potassium pg/L NE NE NE 568 J 1704 730 J 645 J 904 J
Sodium pg/L NE NE NE 851 J 2553 1140 2140 1720
Zinc pg/L NE NE NE 211 633 376 115 360
Mercury ug/L NE NE NE <0.0500 U - <0.0500 U <0.0500 U <0.0500 U
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds one or more ecological screening benchmark.
Bold The analyte concentration exceeds 3X background and is attributable to the Site.
CDPHE Colorado Department of Public Health and Environment
J The associated value is an estimated quantity.
J- The associated value is an estimated quantity with a negative bias
u The material was analyzed for, but was not detected above the reporting limit.
uJ The material was analyzed for, but was not detected. The associated value is an estimate and may be inaccurate or imprecise.
NA Not Analyzed
R The result in unuseable, presence or absence cannot be verified.
mg CaCO3/L milligrams Calcium Carbonate per liter
mg/L milligrams per liter
ug/L microgram(s) per liter

* Hardness dependent dissolved water quality standard calculated.
- Data is not defined for this cell.
B Sample locations are available in Figure 4.

() Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Surface Water Analytical Results Summary - September 2014

CDPHE Illinois Gulch Road Piles (adjacent to Puzzle Shaﬂ:)1
Water Quality Standards Background Sample
Aquatic Life Human Health 1G-14 Three Times 1G-03
Acute Chronic Water + Fish 9/18/2014 Background 9/18/2014
Analyte Units Field Sample Concentration Field Sample
General Chemistry
Hardness mg/L NE NE NE 95 285 101
Total Alkalinity mg CaCO3/L NE NE NE 86.2 258.6 90.2
Chloride mg/L NE NE NE 4.8 14.4 6.3
Fluoride mg/L NE NE NE <0.1 U - <0.1 U
Nitrate as N mg/L NE NE NE NA - NA
Nitrate/Nitrite as N mg/L NE NE NE <1.0 U -- <1.0 R
Nitrite as N mg/L NE NE NE NA - NA
Sulfate as SO4 mg/L NE NE NE 6.9 20.7 9.2
Dissolved Metals
Antimony pg/L NE NE 5.6 <0.500 [§) -- <0.500 U
Arsenic pg/L 340 150 0.02 <0.500 U - <0.500 U
Barium pg/L NE NE NE 106 318 98.4
Cadmium* ug/L Calculated | Calculated NE 0.474 1.422 0.966
Chromium* pg/L Calculated | Calculated NE <1.00 U -- <1.00 U
Cobalt pg/L NE NE NE <0.100 U - <0.100 U
Copper* pg/L Calculated | Calculated 1300 <0.500 uJ -- 0.744 J-
Lead* ug/L Calculated | Calculated NE 0.132(0.173) J 0.519 0.451
Nickel* pg/L Calculated | Calculated 610 <0.500 ) -- <0.500 U
Selenium pg/L 18.40 4.60 170 <1.00 U -~ <1.00 U
Silver* ug/L Calculated | Calculated NE <0.500 [§) -- <0.500 U
Thallium* pg/L NE Calculated 0.24 <0.500 U -- <0.500 U
Vanadium ug/L NE NE NE <2.00 U -- <2.00 U
Aluminum pg/L NE NE NE <20.0 U - <20.0 U
Beryllium ug/L NE NE NE <2.00 U -- <2.00 U
Calcium pg/L NE NE NE 28100 84300 30900
Iron pg/L NE NE NE <100 [§) - <100 u
Magnesium pg/L NE NE NE 6090 18270 5880
Manganese* ug/L Calculated | Calculated NE 16.5 49.5 2.64 J
Potassium pg/L NE NE NE 581 J 1743 697 J
Sodium pg/L NE NE NE 2180 6540 3210
Zinc* pg/L Calculated | Calculated 7400 106 318 116
Total Metals
Antimony pg/L NE NE NE <2.50 U -~ <2.50 U
Arsenic ug/L NE NE NE <2.50 U -- <2.50 U
Barium pg/L NE NE NE 109 327 94.6
Cadmium pg/L NE NE NE <0.500 ) — 0.854 J
Chromium pg/L NE NE NE <5.00 U -~ <5.00 U
Cobalt pg/L NE NE NE <0.500 [§) - <0.500 u
Copper pg/L NE NE NE <2.50 U -~ <2.50 U
Lead pg/L NE NE NE 0.627 J 1.881 1.15
Nickel pg/L NE NE NE <2.50 ) = <2.50 U
Selenium ug/L NE NE NE <5.00 U -- <5.00 U
Silver pg/L NE NE NE <2.50 ) = <2.50 U
Thallium ug/L NE NE NE <2.50 U -- 9.66
Vanadium pg/L NE NE NE <10.0 U - <10.0 U
Aluminum** pg/L 3467.56 495.02 NE <20.0 [§) - <20.0 U
Beryllium pg/L NE NE NE <2.00 ) = <2.00 U
Calcium pg/L NE NE NE 29100 87300 31200
Iron** pg/L NE 1000 NE <100 U - <100 U
Magnesium ug/L NE NE NE 6080 18240 5930
Manganese pg/L NE NE NE 19.7 59.1 3.69 J
Potassium ug/L NE NE NE 645 J 1935 826 J
Sodium pg/L NE NE NE 2140 6420 3190
Zinc ug/L NE NE NE 115 345 123
Mercury ug/L NE NE NE <0.0500 U -- <0.0500 U
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds one or more ecological screening benchmark.
Bold The analyte concentration exceeds 3X background and is attributable to the Site.
CDPHE Colorado Department of Public Health and Environment
J The associated value is an estimated quantity.
J- The associated value is an estimated quantity with a negative bias
NA Not Analyzed
NE None Established
R The result in unuseable, presence or absence cannot be verified.
U The material was analyzed for, but was not detected above the detection limit.
uJ The material was analyzed for, but was not detected. The associated value is an estimate and may be inaccurate or imprecise.
mg CaCO3/L milligrams Calcium Carbonate per liter
mg/L milligrams per liter
ug/L microgram(s) per liter

* Hardness dependent dissolved water quality standard calculated.
**Aquatic Life standards based on total recoverable concentration
Data is not defined for this cell.

1

0

Sample locations are available in Figure 4.

Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Iron Springs Guich Table 6-2A
Surface Water Analytical Results Summary

July 2014
CDPHE Sample D 1G-02 1G-04 1G-05 1G-06 1G-07 1G-08 1G-09 1G-10 Dup-01 1G-11 1G-12 1G-14 1G-15 1G-17 Dup-02 1G-18 1G-19
Water Quality Standards Date| 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014 7/2/2014
Aquatic Life Human Health Type| FieldSample | Field Sample | FieldSample | Field Sample | FieldSample | Field Sample | FieldSample | Field Sample | Field Duplicate | Field Sample | Field Sample | Field Sample | Field Sample | Field Sample | Field Duplicate | Field Sample | Field Sample
Acute | Chronic | Water +Fish Note NPl G0 [ aciicay
Analyte Units
General Chemistry
Hardness NE NE NE mg/L 87 138 138 132 354 73 150 234 ) 53 [ a3 279 69 52 280 [ 74 i 29 74
Total Alkalinity NE NE NE mg CaCO3/L 64.2 55.9 485 50.4 519 65.9 47.1 <500 |w| 534 [J| <500 |U| 184 66.5 53.7 184 || 662 |J| 212 65.8
Chioride NE NE NE mg/L a7 76 8 3 126 [ 56 89 196 J 08 |U| 235 53 31 [1#] 08 |U| 53 5 23 || 51
Fluoride NE NE NE mg/L <01 [U[ o1 J 0.1 J 0.1 )| <0 Ju[ oa J 02 <10 U <01 [u[ <10 Ju[ o2 <01 [u[ <01 [u[ o2 02 0.1 7| <01 |u
Nitrate as N NE NE NE mg/L <01 [R| <01 |R| <01 [R| <01 |[R| <10 [R| <01 [R| <01 [R <10 R| <01 [R| <10 |R| <01 [R| <01 |R| <01 [R| <01 |R| 02 )| <1 [R[ <01 [R
Nitrate/Nitrite as N NE NE NE mg/L <10 [R| <10 |R| <10 [R| <10 |R| <100 |R| <10 |R| <10 [R| <100 |R| <10 [R| <100 [R| <10 [R| <10 [R| <10 |R| <10 |R| <10 |R| <10 [R| <10 |R
Nitrite as N NE NE NE mg/L <01 [R| <01 |R| <01 [R| <01 [R| <10 [R| <01 |R| <01 [R <10 R| <01 [R| <10 |R| <01 [R| <01 |R| <01 [R| <01 |R| o0a )| <1 [R[ <01 [R
Sulfate as 504 NE NE NE mg/L 233 771 88.6 75.5 315 113 109 269 J 32 T 89.6 56 33 896 |1 87 | 719 10
Dissolved Metals
[Antimony NE NE 56 g/l <0500 [ U] <0500 U] <0500 [U[ <0500 [U[ <250 |[U[ <0500 |U[ <0500 | U] <0500 [ U] <0500 U] <0500 U] <0500 | U] <0500 U] <0500 |U[ <0500 [U] <0500 |U[ <0.500 |U] <0500 |U
Arsenic 340 150 0.02 ug/L <0500 |U| <0500 |U[ <0500 |U| 172 | J| 139 <0500 |U| <0500 |U[ 117 J| <0500 |U| 216 0972 |J| <0500 |U[ <0500 |U| 0726 |J| <0500 |U| <0500 |U| <0500 |U
Barium NE NE NE g/l 722 6.6 4.7 54.7 <250 |U| 659 44.6 263 12 | 12 55.5 92.8 113 56.4 54.6 645 54.2
Cadmium* Calculated | Calculated NE g/l 199 673 8.69 102 <0500 |U| 0808 103 326(253) | ) | 0.84(0.65)| ) | 534 <0.100 | U| o0.449 0.806 <0.100 |U)[1.65(128)[ )] 014 || 172
Chromium* Calculated | Calculated NE e/l <100 |U| <100 [U| <100 |U| <100 [U| <500 |U| <100 |U| <100 [U| <100 |U| <100 [U| <100 |U 1 J| <100 [U[ <100 |U| 136 |J] <100 |U| 149 [J] <100 |U
Cobalt NE NE NE ug/L 114 462 53 3.42 177 <0100 [ U] 614 19.2 1| <0100 [w| 262 0278 <0100 |U| <0100 [U| 0277 |J| <0100 |U| 0236 <0.100 |U
Copper* Calculated | Calculated 1300 ug/L 5.16 14.9 199 093 [J| <250 |U[ 118 321 270(216) | )| 154 | )| 557 153 0866 |J]| 125 151 139 1.08 129
Lead* Calculated | Calculated NE g/L 0359 0533 0514 0238 0841 | J| 0459 0.987 189(1443) )| 205 [ J| 210 013 | J| 0262 187 <0100 |U| 019 |J| <0100 [U| 025
Nickel* Calculated | Calculated 610 g/L 1.06 2.8 524 3.03 158 <0500 [ U] 644 206 J| <0500 [ui| 283 <0500 |U| <0500 |U| <0500 |[U| <0500 |U| <0500 |U| <0500 |U| <0500 |U
Selenium 18.40 2.60 170 ug/L <100 |U| <100 [U| <100 |U| <100 [U| <500 |U| <100 [U| <100 |U[ <100 |U| <100 [U| 107 [J| 301 <100 |U| <100 [U| 368 |J| <100 || 461 <100 |U
Silver* Calculated | Calculated NE g/L <0500 |U| <0500 |U| <0500 |[U| <0500 |U| <250 |[U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |[U| <0500 |U| <0500 |U| <0500 |U| <0.500 |U| <0500 |U
Thallium* NE Calculated 024 ug/L <0500 |U| <0500 |U| <0500 |[U| <0500 |U| <250 |[U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U
Vanadium NE NE NE g/L <200 |U| <200 [U| <200 |U| <200 [U| <100 |U| <200 [U| <200 |U| <200 |U| <200 [U| <200 |U| <200 |U[ <200 |U| <200 [U| <200 |U| <200 [U| <200 |U| <200 |U
NE NE NE ug/L <200 |U| 286 [J| 283 |J| <200 [U| 283 |J| <200 [U 30 J 3910 I <200 [ui| 6580 332 [J| <200 |U| <200 [U| 338 |J]| <200 [U| 208 [J]| <200 [U
Beryllium NE NE NE ug/L <200 |U| <200 [U[ <200 |U| <200 [U| <200 |U| <200 [U| <200 |U| <200 |U| <200 |U| 288 |J| <200 |U[ <200 |U| <200 [U| <200 |U| <200 [U| <200 |U| <200 |U
Calcium NE NE NE ug/L 26000 40700 40500 39000 101000 22300 44000 67500 | )| 17100 | J| 61800 80900 20900 16700 80700 | J| 22700 | )| 88200 22600
iron NE NE NE ug/L <100 | U| 329 203 [ )] 1720 20600 <100 | U| a7s 6400 I <100 [ul 9910 <100 |U|_ <100 U] <100 [U[_ <100 U] <100 [U[ <100 |U| <100 |U
NE NE NE ug/L 5240 8770 8920 8420 24700 4220 9760 16000 | J| 2610 | )| 14200 18800 4060 2560 19000 | J| 4240 | )| 18400 4160
Calculated | Calculated NE g/L 147 622 713 578 3090 775 824 2600(20313)| J | <200 |U)| 3730 69.9 531 <200 |U| 591 [J] <200 |ui| 36 <200 |U
Potassium NE NE NE ug/L 662 J 999 J 975 J 1090 2210 792 J 1030 1670 ) 461 J 1680 1080 528 ) 451 J 1150 765 ) 1140 750 J
Sodium NE NE NE ug/L 2650 4750 4580 4220 2880 4290 4550 5670 J| 688 | 1| 6390 4200 1520 687 | J| 4300 [J| 2860 |J| 3650 2870
Zinc* Calculated | Calculated 7400 g/L 405 1480 1810 1030 4720 152 2070 7130(5227.0)| J | 171 | )| 11200 243 94.2 169 202 || dar | 34 144
Total Metals
Antimony NE NE NE ug/L <2.50 u <2.50 u <2.50 u <2.50 Y] <2.50 Y <2.50 u <2.50 Y <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u
Arsenic NE NE NE ug/L <2.50 u <2.50 u <2.50 u <2.50 Y] 15.7 <2.50 u <2.50 Y] 2.58 J <2.50 u <2.50 U 2.73 J <2.50 u <2.50 U <2.50 u <2.50 u <2.50 Y <2.50 u
Barium NE NE NE ug/L 73.2 48.2 J 44.6 J 57.4 <25.0 u 68.5 45.2 J 26.5 J 111 J <25.0 U 59.2 95.3 116 56.8 55.2 69 56
Cadmium NE NE NE ug/L 196 625 8.26 0854 | J| <0500 [U| 0673 |J| 979 309 i o073 [J[ s02 <0500 |U| <0500 |U| 0783 [J| <0500 [ujf 154 | J| <0500 |U| 161
[Chromium NE NE NE ug/L <5.00 u <5.00 u <5.00 u <5.00 Y] <5.00 u <5.00 u <5.00 Y <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u 14.8
Cobalt NE NE NE ug/L 111 4.32 5.27 311 17.5 <0.500 u 5.66 20.7 J <0.500 J 27.5 <0.500 u <0.500 u <0.500 u <0.500 u <0.500 u <0.500 u <0.500 u
Copper NE NE NE ug/L 13.2 53.6 69.7 <2.50 u <2.50 u <2.50 u 71.2 315 J <2.50 uJ 620 3.42 J <2.50 u <2.50 u <2.50 u <2.50 u 3.73 ) <2.50 u
Lead NE NE NE ug/L 7.1 28.6 36.9 141 I+ 4.24 0.638 1+ 423 200 ) 331 1+ 225 6.93 1.88 I+ 3.14 J+| 2.1 I+ 1.42 I+ <0.500 u 1.57 14
Nickel NE NE NE ug/L <2.50 u 4.46 J 5.82 2.96 J 15.2 <2.50 u 5.54 23.5 J <2.50 uJ 29 <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u 5.94
Selenium NE NE NE ug/L <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u <5.00 u
Silver NE NE NE ug/L <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u <2.50 u
Thallium NE NE NE ug/L 7.68 J <2.50 u <2.50 u <2.50 Y] <2.50 u <2.50 u <2.50 u <2.50 u 8.38 u <2.50 u <2.50 u <2.50 u <2.50 U <2.50 u <2.50 u <2.50 u <2.50 u
Vanadium NE NE NE ug/L <10.0 U <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u <10.0 u
Aluminum** 6432.46 918.29 NE ug/L 149 621 820 25.5 J 31.2 J 39.8 J 925 3870 (2976.9)| J 21.2 J 6500 105 44 ) <20.0 u 64.8 48.2 ) 48.2 J 52.7
Beryllium NE NE NE ug/L <2.00 u <2.00 u <2.00 u <2.00 u <2.00 u <2.00 u <2.00 u <2.00 u <2.00 u 2.73 J <2.00 u <2.00 u <2.00 u <2.00 u <2.00 u <2.00 u <2.00 u
Calcium NE NE NE ug/L 25700 40000 40000 36700 101000 22100 42500 65100 ) 16900 J 60500 79700 20600 16400 78600 ) 21800 ] 85800 22300
Iron** NE 1000.00 NE ug/L 406 1860 1850 2370 21700 <100 u 2120 8320 (6551.2)| J <100 uJ 9850 885 <100 u <100 u 510 J <100 uJ <100 u 106 J
NE NE NE ug/L 5160 8600 8760 7950 24600 4170 9310 15300 ) 2600 ) 14000 18200 3980 2540 18300 ) 4100 ] 18000 4150
NE NE NE ug/L 152 J 620 J 701 J 581 J 3130 J 6.81 J 822 J 2590 J <2.00 uJ 3690 J 129 J 10.1 ) <2.00 UJ| 83.5 J 2.23 J 433 J 3.29 J
Potassium NE NE NE ug/L 662 J 1010 995 J 1060 2220 810 J 1020 1660 ) 514 J 1690 1110 551 ) 488 J 1150 889 ) 1130 781 J
Sodium NE NE NE ug/L 2620 4670 4490 4000 2880 4260 4290 5480 ) 721 J 6320 4060 1490 688 J 4130 ) 2840 ] 3570 2840
Zinc NE NE NE ug/L 434 1470 1750 991 4540 139 1980 6710 J 162 J 10400 85.6 94.5 167 50.8 14| 147 ) 36.9 I+ 145
Mercury NE NE NE pg/L <0.0500 |UJ| <0.0500 |UJ| <0.0500 |UJ| <0.0500 |[UJ 0.055 J <0.0500 [UJ| <0.0500 |UJ <0.0500 UJ| <0.0500 [UJ| <0.0500 |UJ| <0.0500 [UJ| <0.0500 |UJ| <0.0500 [UJ| <0.0500 |UJ| <0.0500 |UJ| <0.0500 |UJ| <0.0500 g
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds the chronic ecological screening benchmark.
Bold The analyte concentration exceeds both ecological screening benchmarks.
Bold italics  The analyte concentration exceeds the human health water and fish screening benchmark.
J The associated value is an estimated quantity.
It The associated value is an estimated quantity with a positive bias
NE None Established
R The result in unuseable, presence or absence cannot be verified.
u The material was analyzed for, but was not detected above the reporting limit.
u The material was analyzed for, but was not detected. The associated value is an estimate and may be inaccurate or imprecise.
mgCaCO3/L  milligrams Calcium Carbonate per liter
mg/L milligrams per liter
g/l microgram(s) per liter
CDPHE Colorado Department of Public Health and Environment

* Hardness dependent dissolved water quality standard calculated.
**Aquatic Life standards based on total recoverable concentration

: sample locations are available in Figure 4.

0 Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Iron Springs Gulch Table 6-28
Surface Water Analytical Results Summary

September 2014
CDPHE Sample ID* 16-02 1G-04 1605 1G-06 1G-07 1608 1G-09 16-10 Dup-01 1611 1612 1614 1G-15 1617 Dup-02 1G-18 1619 Dup-03
Water Quality Standards Date| 9/18/2014 | 9/18/2014 9/18/2014 9/18/2014 | 9/18/2014 | 9/18/2014 | 9/18/2014 | 9/18/2014 | 9/18/2014 | 9/18/2014 9/18/2014 | 9/18/2014 | 9/18/2014 9/18/2014 | 9/18/2014 | 9/18/2014 9/18/2014 9/18/2014
Analyte Aquatic Life ':‘”'":"“ Type| FieldSample | FieldSample | FieldSample | Field Sample | FieldSample | Field Sample | FieldSample | Field Sample | Field Duplicate| Field Sample | Field Sample | Field Sample | Field Sample | Field Sample | Field Sample | Field Sample | FieldSample | Field Duplicate
eal
acute | chromic | water + Fish Notes, Dup of 1G-10 Dup of 16-17. Dup of 1G-19
Units
General Chemistry
Hardness NE NE NE me/L 133 147 151 144 142 98 161 217 215 204 299 95 107 208 297 290 101 101
[Total Alkalinity NE NE NE mg CaCO3/L 74.7 66.2 57.3 778 782 85.8 512 <500 |U| <500 |U| <500 [U| 202 86.2 95.8 201 204 215 88.1 88
Chloride NE NE NE me/L 7.8 86 9 72 7 7 93 164 [J] 169 [J| 183 | 2.9 48 06 1] 4.8 4.8 2.1 6.7 7
Fluoride NE NE NE meg/L 0.1 ] 0.1 ] 02 0.1 J 0.1 J 0.1 ] 02 <10 |u[ <10 [u[ <0 U 0.2 <01 U <01 |u] o2 0.2 02 <01 |U <0.1 U
Nitrate as N NE NE NE me/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate/Nitrite as N NE NE NE meg/L <10 |R| <10 [R| <10 [U[ <10 |R| <10 |R| <10 |R| <10 |R| <100 |R| <100 |[R| <100 [R| <10 |R| <10 [R| <lo [R| <10 |R| <10 |R <10 [R| <10 [R <10 R
Nitrite as N NE NE NE me/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfate as 504 NE NE NE meg/L 545 784 92.6 655 624 10.8 110 223 233 243 995 6.9 122 99.2 99.4 82.6 9.9 106
Dissolved Metals
[Antimony NE NE 56 e/l <0500 [U[ <0500 [ U] <0500 [ U] <0500 |U[ <0500 [U] <0500 U] <0500 U] <0500 U] <0500 [U| <0500 [ U] <0500 | U] <0500 U] <0500 |UJ] <0.500 | U] <0500 [U[ <0500 U] <0500 | U <0.500 U
Arsenic 340 150 0.02 e/l <0500 |U| <0500 |U| <0500 |U| 0993 |J| 169 |J| <0500 |U| <0500 |U| 178 [J| 184 |)| 28 152 [J| <0500 [U[ <0500 [U[ <0500 [u| <0500 [u[ <0.500 [U| <0500 |U <0.500 U
Barium NE NE NE e/l 69.6 59.9 543 774 80.4 98.8 6.6 19 197 17 55.9 106 127 58.1 60.9 596 75.2 76.8
Cadmium* Calculated | Calculated NE g/l 2.87 424 5.86 0698 0729 074 7.03 216 218 221 <0.100 | U 0474 154 <0100 | U| <0100 |U| <0100 |U| 174 172
Chromium* Calculated | Calculated NE g/l <100 |U| <100 |U| <100 |U| <100 |U| <100 |U| <100 |U| <1.00 |U| <100 |U| <100 [U| <1.00 |U| <100 |U| <100 |U| <100 |U| <100 [U| <100 |U[ <100 |U| <100 |U <1.00 U
Cobalt NE NE NE e/l 232 347 413 273 2.86 <0100 | U 5.1 143 16.1 162 0388 <0100 |U[_ <0100 |U| 039 0457 0195 | J| <0100 |U <0.100 U
Copper* Calculated | Calculated 1300 g/l 3.06 54 [J)| 678 [)| 0738 [J-| 0735 || o075 [)| 117 [»| @09 || 424 |)-|" 428 || 0531 [)| <0500 |uf o821 )| 0573 [J| 0609 [J[ <0500 |u)| 0548 |- 0.877 I
Lead* Calculated | Calculated NE e/l 0.407 0.404 0.496 0128 | J| 0253 <0100 | U| 0825 133 128 158 <0100 |U[ 0132 i 125 <0100 |U| <0100 |U[ <0100 |U| 0115 | 0.209
Nickel* Calculated | Calculated 610 g/l 22 5.84 2.18 22 2.05 <0500 |U[ 501 142 17 166 <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U[ <0500 |U| <0500 | U <0.500 U
Selenium 18.40 4.60 170 e/l <100 |U[ <100 |U[ <100 |U| <100 |U| <100 |U| <100 |U| <100 |U| <100 [U] 16 1 <to0 |uU 22 <100 |u| <100 |U| 245 317 223 <100 | U <1.00 U
Silver* Calculated | Calculated NE g/l <0500 |U| <0500 |U| <0500 |[U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 | U| <0500 |U| <0500 |U[ <0500 | U <0.500 U
[Thallium® NE__| Calculated 024 e/l <0500 |U| <0500 |U| <0500 |U| <0500 |U[ <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U| <0500 |U[ <0500 | U <0.500 U
Vanadium NE NE NE g/l <200 |U|_ <200 |U[ <200 |U| <200 |U| <200 |U| <200 |U| <200 |U| <200 [U| <200 [U| <200 |U| <200 [U| <200 |U| <200 |U| <200 [U| <200 |U[ <200 [U[ <200 [U <2.00 U
Aluminum NE NE NE ue/L <200 |U| 227 |y 258 || <200 |U| <00 [U| <00 [U| 304 |J| 2760 2760 3140 <200 |U| <200 [U| <200 |U| 209 |J| <200 |Ul <00 [U[ <200 |U <200 U
Beryllium NE NE NE g/l <200 |U|_ <200 |U[ <200 |U| <200 |U| <200 |U| <200 |U| <200 |U| <200 [U| <200 [U| <200 |U| <200 [U| <200 |U| <200 |U| <200 [U| <200 [U[ <200 |U[ <200 [U <2.00 U
Calcium NE NE NE ue/L 39700 43400 44300 42900 42200 29900 47100 62200 61500 58000 88200 28100 28500 88200 87800 86400 30500 30500
Iron NE NE NE g/l <100 U] 291 239 [ 993 2650 <100 | U| se7 5900 5910 7660 <10 |U| <100 [U[ <100 |U[ <100 |U| <100 |U[ <100 [U| <100 |U <100 U
NE NE NE g/l 8230 9360 9750 9060 8380 5650 10600 15000 15000 14300 19000 6090 8720 19000 18900 18000 5920 5940
* Calculated | Calculated NE g/l 398 619 754 298 512 <200 |U[ 967 2700 2690 2930 274 165 242 [ 277 277 60.7 <200 |U <2.00 U
Potassium NE NE NE e/l 979 || 1070 1080 1080 1060 843 | )| 1140 1610 1640 1720 1260 581 [J] es3 |J| 1320 1320 1160 766 ] 776 ]
Sodium NE NE NE g/l 2340 2650 4780 3640 3640 3770 2810 5770 5740 5810 4100 2180 1170 4110 4090 3560 3360 3350
Zinc* Calculated | Calculated 7400 g/l 798 1180 1460 757 800 103 1880 6310 6230 7000 184 |1 106 361 176 |J| 182 [J]| 206 149 151
| Total Metals
Antimony NE NE NE e/l <250 [U[ <250 [U[ <250 JU| <250 [U[ <250 [U] <250 [U[ <250 |U] <250 U] <250 [U[ <250 |U| <250 [U[ <250 [U[ <250 [U] <250 U] <250 [u[ <250 [U[ <250 [U <2.50 Y
[Arsenic NE NE NE g/l <250 |U|_ <250 |U[ <250 |U| <250 U] <250 |U| <250 [U| <250 |u| 27 I 395 [J]| 472 [J] <250 |U| <250 |U| <250 |U| <250 |U| <250 |U| <250 [U| <250 |U <2.50 U
Barium NE NE NE e/l 67.3 57.9 52.3 76 77.7 % 467 | )| <250 [U[ <250 |U| <250 |U| 582 109 129 62.9 63.4 60.6 788 776
Cadmium NE NE NE g/l 2.63 2.13 5.76 0648 |J| o741 |J[ o616 |J| 687 212 216 232 <0500 |U| <0500 |U| 155 <0500 | U| <0500 |U[ <0500 | U 16 174
Chromium NE NE NE e/l <500 |U[ <500 |U[ <500 |U| <500 |U| <500 |U| <500 |U| <500 |U| <500 |U| <500 |U[ <500 |U| <500 |U| <500 |U| <500 |U| <500 |U| <500 |U[ <500 |U|[ <500 |U <5.00 U
Cobalt NE NE NE g/l 213 3.3 3.97 265 277 <0500 |U| 534 163 16.4 182 <0500 |U| <0500 [u| <0500 [U| 063 |J[ 0653 |4 <0500 [U[ <0500 |U <0.500 U
Copper NE NE NE e/l 8.43 153 218 <250 |U| <250 |U| <250 |uU| 322 129 132 128 <250 |U| <250 |U| <250 |U| <250 |U| <250 |U| <250 [U[ <250 |U <2.50 U
Lead NE NE NE g/l 6.18 124 185 0761 | J| 113 <0500 | U 27 133 131 161 2.87 0627 [J] 195 16 173 <0500 |U[ 0732 | 0.988 )
Nickel NE NE NE e/l <250 |U| 364 | J| 408 |J| <250 |U| <250 |U| <250 |u| 572 184 177 197 <250 |U| <250 |U| <250 |U| <250 |u| 105 |3 <250 [U| <250 |U <2.50 U
Selenium NE NE NE g/l <500 |U[ <500 |U[ <500 |U[ <500 [U| <500 [U[ <500 [U| <500 |u[ <500 [U| <500 [U| <500 |U| <500 |U| <500 |U| <500 [U[ <500 |U| <500 |u[ <500 |U[ <500 |U <5.00 Y
Silver NE NE NE e/l <250 |U| <250 |U[ <250 |U| <250 |U| <250 |U| <250 |U| <250 |U| <250 |U| <250 [U| <250 |U| <250 |U| <250 |U| <250 |U| <250 |[U| <250 |U[ <250 |U| <250 |U <2.50 U
Thallium NE NE NE g/l <250 |u[ 37 J| <250 [U| <250 |U| <250 |U[ <250 |U| <250 [U[ <250 |U| <250 |U| <250 [U| <250 |U| <250 [U| <250 |U| <250 |U)| 908 [J| <250 U] <250 |uJ 10.7 ]
[Vanadium NE NE NE e/l <100 |U[ <100 |U[ <100 |U| <100 |U| <100 [U| <100 |U| <100 |U| <100 |U| <100 [U[ <100 |U| <100 |U| <100 |U| <100 |U| <100 [U| <100 |u[ <100 |U[ <100 |U <10.0 U
[Aluminum=* 752166 | 1073.78 NE g/l 145 277 407 <200 |U[ <200 [u[ <00 |u| eo1 2760 2820 3100 481 [ J] <200 [u[ <200 [u] 17 121 68.3 <200 |U <20.0 Y
Beryllium NE NE NE e/l <200 |U[ <200 |U[ <200 |U| <200 |U| <200 |U| <200 |U| <200 |U| <200 |U| <200 [U| <200 |U| <200 |U| <200 |U| <200 |U| <200 [U| <200 |U[ <200 |U[ <200 |U <2.00 U
Calcium NE NE NE g/l 39800 43600 44300 43400 42600 30200 47500 63400 62400 59600 91200 29100 29300 93200 89000 91800 31900 31000
Iron** NE 1000.00 NE e/l 950 1250 1090 2060 3120 <100 | U] 1620 6920 6960 8380 773 <100 |u| <100 [u| 773 788 341 <100 U <100 U
NE NE NE g/l 8280 9350 9750 9080 8850 5650 10600 14900 15000 14200 19100 6080 8690 19100 18900 18300 5920 5930
NE NE NE /L a15 638 761 516 519 <200 |U| 98 2770 2740 3010 300 197 39%6 [ 309 301 935 <200 |U <2.00 U
Potassium NE NE NE g/l 1140 1200 1190 1150 1140 928 [ )] 1220 1700 1780 1810 1350 645 4] 730 [J[ 1430 1460 1260 813 ) 891 )
Sodium NE NE NE e/l 4300 4570 4690 3570 3550 3690 4710 5690 5720 5740 4040 2140 1140 4060 4030 3540 3290 3300
Zinc NE NE NE g/l 830 1200 1460 774 786 103 1880 6410 6340 7320 6.5 115 376 58 57.1 359 161 154
[Mercury NE NE NE g/l <0.0500 | U] <0.0500 | U| <0.0500 | U] <0.0500 | U| <0.0500 | U] <0.0500 | U] <0.0500 |U| <0.0500 | U] <0.0500 | U] <0.0500 | U| <0.0500 | U] <0.0500 |U| <0.0500 | U] <0.0500 | U| <0.0500 |u[ <0.0500 | U| <0.0500 | U] _<00500 | U
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds the chronic ecological screening benchmark.
Bold The analyte concentration exceeds both ecological screening benchmarks.
Bold ltalics The analyte concentration exceeds the human health water and fish screening benchmark
J The associated value is an estimated quantity.
I3 The associated value is an estimated quantity with a negative bias
NE None Established
R The result in unuseable, presence or absence cannot be verified.
u The material was analyzed for, but was not detected above the detection limit.
u The material was analyzed for, but was not detected. The associated value s an estimate and may be inaccurate or imprecise.
mgCaCO3/L  milligrams Calcium Carbonate per liter
mg/L milligrams per liter
g/l microgram(s) per liter
CDPHE Colorado Department of Public Health and Environment

* Hardness dependent dissolved water quality standard calculated.
**Aquatic Life standards based on total recoverable concentration
1 sample locations are available in Figure 4.
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Illinois Gulch Surface Water Migration Pathway - July 2014

Table 7-1A

Upgradient of lllinois Gulch and Iron Springs Confluence Downgradient of lllinois Gulch and Iron Springs Confluence
in Pride Mine' Laurium Mine® lllinois Gulch®
Sample ID’| oP-4 orP-3 0P-2 1G-15 = 1G-14 = 1G-03 - 1G-02 - 1G-01 =~
Date 7/2/2014 7/2/2014 7/2/2014 7/2/2014 3 7/2/2014 3 7/2/2014 3 7/2/2014 3 7/2/2014 3
Type, Field Sample Field Sample Field Sample Field Sample 3 Field Sample 3 Field Sample 8 Field Sample 8 Field Sample 3
. . . . . :g . :g Upstr'eam Sifter :%‘ Downstream of Iron :%‘ Breckenridge Ice =§
Location] Up! of mine of mine| Up of mine of mine © Downstream of mine © Springs Gulch ® N ® N ©
K] K] S Springs Gulch confluence S Rink K
Analyte Units confluence
Field Parameters
pH - - - - - 8.05 7.5 7.64 - 7.6 - 7.77 -
Temp °C - - - - 7.49 - 8.37 - 10.16 - 7.89 - 6.94 -
Dissolved Oxygen mg/L - - - - 8.22 - 5.31 - 6.34 - 8.23 - 8.6 -
Conductivity uS/cm - - - - 109.2 - 139 - 146 - 218.9 - 187.6 -
Flow cfs - = - = 0.608 - 3.009 - 2.319 - 5.246 - 3.357 -
Dissolved Metals
Cadmium ug/L - <0.100 U 0.374 0.851 0.806 0.003 0.449 0.007 0.618 0.008 1.99 0.056 1.74 0.032
Cobalt ug/L - <0.100 U <0.100 u <0.100 U <0.100 U - <0.100 U - <0.100 U - 1.14 0.032 0.91 0.016
Copper ug/L . 0.654 J 1.07 1.45 1.25 0.004 0.866 J 0.014 0.896 (1.12) J 0.014 5.16 0.146 4.32 0.078
Lead ug/L - <0.100 U 2.89 2.1 1.87 0.006 0.262 0.004 0.321 0.004 0.359 0.010 0.314 0.006
Nickel ug/L . <0.500 U <0.500 U <0.500 U <0.500 U - <0.500 U - <0.500 U - 1.06 0.030 1.09 0.020
Aluminum ug/L - <20.0 U <20.0 u <20.0 U <20.0 U - <20.0 U - <20.0 U -- <20.0 U - 23.9 J 0.433
Iron ug/L . <100 U <100 U <100 U <100 U - <100 U - <100 U - <100 U . <100 8] -
Manganese ug/L - <2.00 U <2.00 u <2.00 U <2.00 U - EEhL 0.086 2.25 J 0.028 147 4.159 120 2.173
Zinc* pg/L . 10.2 (13.16) J 68 194 169 0.554 94.2 1.529 92.1 1.152 405 11.460 357 6.464
Total Metals
Cadmium pg/L . <0.500 U <0.500 U 0.836 J 0.783 J 0.003 <0.500 U - 0.577 J 0.007 1.96 0.055 1.85 0.033
Cobalt ug/L - <0.500 U <0.500 u <0.500 U <0.500 U - <0.500 U - <0.500 U - 1.11 0.031 0.885 J 0.016
Copper pg/L . <2.50 U <2.50 U <2.50 U <2.50 U - <2.50 U - <2.50 U - 13.2 0.373 11.4 0.206
Lead ug/L - 1.44 J+| 7.63 3.83 J 3.14 J+#| 0.010 1.88 J+|  0.031 1.42 J+[  0.018 7.1 0.201 £/l 0.103
Nickel pg/L . <2.50 U <2.50 U <2.50 U <2.50 U - <2.50 U - <2.50 U - <2.50 8] . <2.50 U -
Aluminum ug/L - 34.9 J <20.0 u <20.0 U <20.0 U - 44 J 0.714 234 J 0.293 149 4.216 120 2.173
Iron pg/L . <100 U <100 U <100 U <100 U - <100 U - <100 U - 406 11.488 296 5.360
Manganese ug/L - 4.67 ] <2.00 U <2.00 [ <2.00 uJ - 10.1 1| o164 4.14(5.3) 1| o0.066 152 ) 4.301 124 (96.88) | J 1.754
Zinc ug/L - 16.5 8] 67.5 185 167 0.548 94.5 1.534 93.5 1.169 434 12.280 391 7.080
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds 3X background and one or more ecological screening benchmarks, and is attributable to the Site.
Bold The analyte concentration exceeds 3X background and is attributable to the Site.
Bold The analyte concentration exceeds the chronic CDPHE ecological screening benchmark.
Bold The analyte concentration exceeds one or more ecological screening benchmark.
cfs cubic feet per second
J The associated value is an estimated quantity.
I+ The associated value is an estimated quantity with a positive bias
Ibs/day pounds per day
mg/L milligrams per liter
U The material was analyzed for, but was not detected above the reporting limit.
ue/L microgram(s) per liter
uS/ecm micro Siemens per centimeter
°C degrees Celsius
- Data is not defined for this cell.
1 Sample locations are available in Figure 4.

Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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lllinois Gulch Surface Water Migration Pathway - September 2014

Table 7-1B

Upgradient of Illinois Gulch and Iron Springs Confl | Downgradient of lllinois Gulch and Iron Springs Confl
Laurium Mine' lllinois Gulch®
Sample ID oP-2 1G-15 - 1G-14 - 1G-03 - 1G-02 - 1G-01 -
Date| 9/18/2014 9/18/2014 i 9/18/2014 i 9/18/2014 i 9/18/2014 ﬁ 9/18/2014 i
Type Field Sample Field Sample ] Field Sample 2 Field Sample ] Field Sample ] Field Sample 3
2 2 Upstream of Iron £ | bownstream of Iron 2 2
Location] Upstream of mine | Downstream of mine E Downstream of mine .r'g Springs Gulch E Springs Gulch .'E Breckenridge Ice Rink E
Analyte Units = = confluence = confluence = =
Field Parameters
pH - - - 7.7 - 7.85 - 7.83 - 7.43 - 7.94 -
Temp °C - - 7.67 - 6 - 9.8 - 8.27 - 6.99 --
Dissolved Oxygen mg/L - - 7.49 - 8.27 - 8.2 - 7.87 - 8.49 -
Conductivity pS/cm - - 212 - 197.5 - 216.1 - 298.1 - 290.8 -
Flow cfs - - 0.1378 - 0.6118 - 0.0917 - 0.5984 - 0.4845 -
Dissolved Metals
Cadmium pg/L - 1.11 1.54 0.00114 0.474 0.00156 0.966 0.00048 2.87 0.00926 2.13 0.00557
Cobalt pg/L - <0.100 U <0.100 U - <0.100 U - <0.100 S) - 2.32 0.00749 1.68 0.00439
Copper pg/L - 1.04 J- 0.821 J-| 0.00061 <0.500 uJ - 0.744 J-| 0.00037 3.06 0.00988 2.3 J-| 0.00601
Lead pg/L - 1.91 1.25 0.00093 0.132 J | 0.00044 0.451 0.00022 0.407 0.00131 0.559 0.00146
Nickel pg/L - <0.500 U <0.500 ] - <0.500 U - <0.500 S) - 2.2 0.00710 133 0.00348
Thallium pg/L - <0.500 U <0.500 U - <0.500 U - <0.500 S) - <0.500 U - <0.500 9] -
Aluminum pg/L - <20.0 U <20.0 U - <20.0 U - <20.0 U - <20.0 U - 32 J | 0.08362
Iron pg/L - <100 U <100 U - <100 U - <100 U - <100 U - <100 U -
Manganese pg/L - <2.00 U 2.42 (1.89) J| 0.00140 16.5 0.05445 2.64 J| 0.00131 398 1.28458 327 0.85453
Zinc* pg/L - 207 361 0.26831 106 0.34979 116 0.05737 798 2.57562 693 1.81098
Total Metals
Cadmium pg/L - 1.06 1.55 0.00115 <0.500 U - 0.854 J | 0.00042 2.63 0.00849 2.19 0.00572
Cobalt pg/L - <0.500 U <0.500 U - <0.500 U - <0.500 U - 213 0.00687 1.76 0.00460
Copper pg/L - <2.50 U <2.50 U - <2.50 U - <2.50 U - 8.43 0.02721 4.95 J| 0.01294
Lead ug/L - 3.67 1.95 0.00145 0.627 J | 0.00207 1.15 0.00057 6.18 0.01995 2.59 0.00677
Nickel pg/L - <2.50 U <2.50 U - <2.50 U - <2.50 U - <2.50 U - <2.50 S) -
Thallium pg/L - <2.50 U <2.50 U - <2.50 U - 9.66 0.00478 <2.50 U - <2.50 u -
Aluminum pg/L - <20.0 U <20.0 U - <20.0 U - <20.0 U - 145 0.46800 57.2 0.14948
Iron pg/L - <100 U <100 U - <100 U - <100 U - 950 3.06621 296 0.77352
Manganese pg/L - <2.00 U 3.96 (3.09) J| 0.00230 19.7 0.06501 3.69 J| 0.00183 415 1.33945 336 0.87805
Zinc pg/L - 211 376 0.27946 115 0.37948 123 0.06084 830 2.67890 715 1.86847
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds 3X background and one or more ecological screening benchmarks, and is attributable to the Site.
Bold The analyte concentration exceeds 3X background and is attributable to the Site.
Bold The analyte concentration exceeds the chronic CDPHE ecological screening benchmark.
Bold The analyte concentration exceeds one or more ecological screening benchmark.
cfs cubic feet per second
J The associated value is an estimated quantity.
J- The associated value is an estimated quantity with a negative bias
Ibs/day pounds per day
mg/L milligrams per liter
U The material was analyzed for, but was not detected above the reporting limit.
pe/L microgram(s) per liter
uS/cm micro Siemens per centimeter
°C degrees Celsius
- Data is not defined for this cell.
1 Sample locations are available in Figure 4.

Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Iron Springs Gulch Surface Water Migration Pathway - July 2014 Table 7-2A

Upgradient of lllinois Gulch and Iron Springs Confluence Downgradient of Illinois Gulch and Iron Springs Confluence
Iron Springs Gulch® lllinois Gulch®
Sample ID’| 1G-13 1G-16 1G-10 DUP-01 1G-09 1G-05 1G-04 1G-02 1G-01
Date| 7/2/2014 5 7/2/2014 5 7/2/2014 7/2/2014 7/2/2014 5 7/2/2014 3 7/2/2014 3 7/2/2014 g 7/2/2014 3z
Type| __Field Sample 2 Field Sample 2 Field Sample Field Sample Field Sample z Field Sample r Field Sample r Field Sample r Field Sample r
2 2 Downgradient of 2 jeadient ?' 2 Downgradlem- o 2 Downstream of Iron 2 2
Location| Downgradient of 3 Downgradient of 3 Willard Pile and Duplicate of 1G-10 Downgradient of 1G- 3 ‘conﬂuence \.mth- s ‘mnﬂuence ‘f"“f s Springs Gulch ] Breckenridge Ice ]
Willard Adit 1 3 Willard Adit 2 3 o 10 8 |[Little MountainPile | 8 | Little MountainPile | S e e 8 Rink 3
/Analyte Units drainage drainage
Field Parameters
pH - - 33 - 4.55 - 3.72 6.85 - 7.04 - 7.16 - 7.6 - 7.77 -
Temp °C - 5.98 - 6.71 - 6.09 12.51 - 11.23 - 10.45 - 7.89 - 6.94 -
Dissolved Oxygen mg/L - 7.67 - 1 - 6.71 6.89 - 7.24 - 7.39 - 8.23 - 8.6 -
Conductivity uS/cm - 840.1 - 514 - 667 339.5 - 3214 - 315.4 - 218.9 - 187.6 -
Flow cfs - 0.0761 - 0.0128 - - 0.629 - 0.629 - 0.724 - 5.246 - 3.357 -
Dissolved Metals
Cadmium ug/L - 52.1 0.02138 8.72 0.00060 32.6(25.3) J 0.84 (0.65) J 10.3 0.03494 8.69 0.02948 6.73 0.02628 1.99 0.05631 1.74 0.03151
Cobalt ug/L - 25.2 0.01034 13.7 0.00095 19.2 J <0.100 u) 6.14 0.02083 5.3 0.01798 4.62 0.01804 1.14 0.03226 0.91 0.01648
Copper ug/L - 423 0.17362 70.2 0.00485 270 (216) J 1.54 J 32.1 0.10890 19.9 0.06751 14.9 0.05819 5.16 0.14600 4.32 0.07822
Lead ug/L - 316 0.12971 50.9 0.00351 189 (144.3) J 2.05 J 0.987 0.00335 0.514 0.00174 0.533 0.00208 0.359 0.01016 0.314 0.00569
Nickel ug/L - 27.3 0.01121 18.7 0.00129 20.6 J <0.500 u) 6.44 0.02185 5.24 0.01778 4.8 0.01874 1.06 0.02999 1.09 0.01974
Aluminum ug/L - 5780 2.37246 1180 0.08147 3910 J <20.0 u) 30 J| 0.10178 28.3 J | 0.09601 28.6 J| 0.11168 <20.0 U - 23.9 J| 0.43275
Iron g/l - 32300 13.25788 23600 1.62933 6400 J <100 u) 478 1.62168 203 J| 0.68871 329 1.28476 <100 u - <100 U -
Manganese ug/L - 3580 1.46945 1360 0.09389 2600 (2031.3) | J <2.00 u) 824 2.79553 713 2.41895 622 2.42893 147 4.15942 120 2.17280
Zinc ug/L - 10200 4.18670 3320 0.22921 7130 (5227.1) | ) 171 J 2070 7.02276 1810 6.14067 1480 5.77946 405 11.45962 357 6.46407
Total Metals
Cadmium ug/L - 48.7 0.01999 9.72 0.00067 30.9 J 0.734 J 9.79 0.03321 8.26 0.02802 6.25 0.02441 1.96 0.05546 1.85 0.03350
Cobalt ug/L - 25.3 0.01038 16 0.00110 20.7 J <0.500 J 5.66 0.01920 5.27 0.01788 4.32 0.01687 1.11 0.03141 0.885 J| 0.01602
Copper ug/L - 462 0.18963 83.1 0.00574 315 J <2.50 u) 71.2 0.24156 69.7 0.23647 53.6 0.20931 13.2 0.37350 11.4 0.20642
Lead ug/L - 340 0.13956 63.9 0.00441 200 J 3.31 I+ 42.3 0.14351 36.9 0.12519 28.6 0.11168 7.1 0.20090 5.71 0.10339
Nickel ug/L - 26.7 0.01096 21.9 0.00151 23.5 J <2.50 u) 5.54 0.01880 5.82 0.01975 4.46 J| 0.01742 <2.50 U - <2.50 U -
Aluminum ug/L - 5560 2.28216 1220 0.08423 3870 (2976.9) | J 21.2 J 925 3.13819 820 2.78196 621 2.42503 149 4.21601 120 2.17280
Iron ug/L - 35000 14.36612 23400 1.61552 8320 (6551.2) | J <100 u) 2120 7.19239 1850 6.27638 1860 7.26337 406 11.48791 296 5.35957
Manganese ug/L - 3550 1.45714 1430 J| 0.09873 2590 J <2.00 u) 822 J| 2.78875 701 J| 2.37824 620 J| 2.42112 152 J| 4.30089 124 (96.88) J| 1.75417
Zinc ug/L - 9540 3.91579 3250 0.22438 6710 J 162 J 1980 6.71742 1750 5.93712 1470 5.74041 434 12.28018 391 7.07970
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds 3X background and one or more ecological screening benchmarks, and is attributable to the Site.
Bold The analyte concentration exceeds 3X background and is attributable to the Site.
Bold The analyte concentration exceeds the chronic CDPHE ecological screening benchmark.
Bold The analyte concentration exceeds one or more ecological screening benchmark.
cfs cubic feet per second
] The associated value is an estimated quantity.
1+ The associated value is an estimated quantity with a positive bias
Ibs/day pounds per day
mg/L milligrams per liter
U The material was analyzed for, but was not detected above the reporting limit.
uJ The material was analyzed for, but was not detected. The associated value is an estimate and may be inaccurate or imprecise.
ug/L microgram(s) per liter
uS/em micro Siemens per centimeter
°C degrees Celsius
- Data is not defined for this cell.
1 Sample locations are available in Figure 4.

()

Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Iron Springs Gulch Surface Water Migration Pathway - September 2014 Table 7-28

Upgradient of lllinois Gulch and Iron Springs Confluence Downgradient of Illinois Gulch and Iron Springs Confluence
Iron Springs Gulch® lllinois Gulch®
Sample ID’| 1G-13 1G-16 1G-10 DUP-01 1G-09 1G-05 1G-04 1G-02 1G-01
Date 9/18/2014 ,§' 9/18/2014 ,§' 9/18/2014 9/18/2014 9/18/2014 ,-3‘ 9/18/2014 E 9/18/2014 E 9/18/2014 5 9/18/2014 5
Type| Field Sample E Field Sample E Field Sample Field Sample Field Sample E Field Sample E Field Sample E Field Sample E Field Sample E
2 2 Downgradient of 2 jeadient 7' 2 Downgradlem- o 2 Downstream of Iron 2 2
Location| Downgradient of 3 Downgradient of 3 Willard Pile and Duplicate of 1G-10 Downgradient of 1G- 3 ‘conﬂuence \.mth- s ‘mnﬂuence ‘.m“t s Springs Gulch ] Breckenridge Ice ]
Willard Adit 1 3 Willard Adit 2 3 o 10 S | Little MountainPile | 8 | Little MountainPile | S e e 8 Rink 3
/Analyte Units drainage drainage
Field Parameters
pH - - 3.57 - 5.25 - 3.57 6.72 - 7.23 - 6.71 - 7.43 - 7.94 -
Temp °C - 5.96 - 6.53 - 7.18 9.13 - 9.43 - 8.57 - 8.27 - 6.99 -
Dissolved Oxygen mg/L - 8.94 - 4.84 - 8.18 6.83 - 7.49 - 7.49 - 7.87 - 8.49 -
Conductivity uS/cm - 610 - 435 - 580 355 - 339.8 - 315 - 298.1 - 290.8 -
Flow cfs - 0.0601 - 0.02 - - 0.141 - 0.285 - 0.33 - 0.5984 - 0.4845 -
Dissolved Metals
Cadmium ug/L - 324 0.01050 5.53 0.00060 21.6 21.8 7.03 0.00535 5.86 0.00901 4.24 0.00755 2.87 0.00926 2.13 0.00557
Cobalt ug/L - 16.8 0.00545 10.5 0.00113 143 16.1 5.1 0.00388 4.13 0.00635 3.47 0.00618 2.32 0.00749 1.68 0.00439
Copper ug/L - 158 J-| 0.05122 14.5 J-| 0.00156 109 J- 124 J- 11.7 J-| 0.00890 6.78 J-| 0.01042 5.4 J-| 0.00961 3.06 0.00988 2.3 J-| 0.00601
Lead ug/L - 257 0.08331 50.2 0.00542 133 128 0.825 0.00063 0.496 0.00076 0.404 0.00072 0.407 0.00131 0.559 0.00146
Nickel ug/L - 17.5 0.00567 13 0.00140 14.2 17 5.01 0.00381 4.18 0.00643 5.84 0.01039 2.2 0.00710 133 0.00348
Aluminum ug/L - 3570 1.15726 392 0.04229 2760 2760 30.4 J| 0.02312 25.8 J | 0.03966 22.7 J | 0.04040 <20.0 U - 32 J| 0.08362
Iron g/l - 16800 5.44591 15400 1.66126 5900 5910 597 0.45403 239 J| 0.36739 291 0.51796 <100 U - <100 U -
Manganese ug/L - 3170 1.02759 1400 0.15102 2700 2690 967 0.73541 754 1.15905 619 1.10177 398 1.28458 327 0.85453
Zinc* ug/L - 8150 2.64192 2730 0.29450 6310 6230 1880 1.42976 1460 2.24432 1180 2.10031 798 2.57562 693 1.81098
Total Metals
Cadmium ug/L - 30.6 0.00992 5.49 0.00059 21.2 21.6 6.87 0.00522 5.76 0.00885 4.13 0.00735 2.63 0.00849 2.19 0.00572
Cobalt ug/L - 19.3 0.00626 12 0.00129 16.3 16.4 5.34 0.00406 3.97 0.00610 3.43 0.00611 213 0.00687 1.76 0.00460
Copper ug/L - 187 0.06062 23.2 0.00250 129 132 32.2 0.02449 21.8 0.03351 15.3 0.02723 8.43 0.02721 4.95 J| 0.01294
Lead ug/L - 271 0.08785 63.4 0.00684 133 131 27 0.02053 18.5 0.02844 12.4 0.02207 6.18 0.01995 2.59 0.00677
Nickel ug/L - 213 0.00690 15.7 0.00169 18.4 17.7 5.72 0.00435 4.08 J| 0.00627 3.64 J | 0.00648 <2.50 U - <2.50 U -
Aluminum ug/L - 3680 1.19291 617 0.06656 2760 2820 601 0.45707 407 0.62564 277 0.49304 145 0.46800 57.2 0.14948
Iron ug/L - 22200 7.19638 16600 1.79071 6920 6960 1620 1.23203 1090 1.67555 1250 2.22490 950 3.06621 296 0.77352
Manganese ug/L - 3290 0.03140 1460 0.01045 2770 2740 984 0.07368 761 0.14892 638 0.17244 415 0.31269 336 0.25317
Zinc ug/L - 8580 2.78130 2950 0.31823 6410 6340 1880 1.42976 1460 2.24432 1200 2.13591 830 2.67890 715 1.86847
Notes:
Bold The analyte was detected above the method detection limit.
Bold The analyte concentration exceeds 3X background and one or more ecological screening benchmarks, and is attributable to the Site.
Bold The analyte concentration exceeds 3X background and is attributable to the Site.
Bold The analyte concentration exceeds the chronic CDPHE ecological screening benchmark.
Bold The analyte concentration exceeds one or more ecological screening benchmark.
cfs cubic feet per second
] The associated value is an estimated quantity.
J- The associated value is an estimated quantity with a negative bias
Ibs/day pounds per day
mg/L milligrams per liter
U The material was analyzed for, but was not detected above the reporting limit.
ng/L microgram(s) per liter
uS/em micro Siemens per centimeter
°C degrees Celsius
- Data is not defined for this cell.
1 Sample locations are available in Figure 4.
() Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Residential Soil Sampling Locations - October 2015

Sample ID Sam'ple Depth Description
(in. bgs)
1G-R-SO-10 0-2 5-Point composite residential soil sample collected from Residence 1 and near the Willard/Puzzle mine waste pile and drainage
1G-R-SO-OP-04 0-2 5-Point composite residential soil sample collected from Residence 2 and near the Willard/Puzzle mine waste pile and drainage
1G-R-SO-08 0-2 5-Point composite residential soil sample collected from Residence 3 and near the Willard/Puzzle mine waste pile and drainage
1G-R-S0O-09 0-2 5-Point composite residential soil sample collected from Residence 3 and near the Willard/Puzzle mine waste pile and drainage
1G-R-SO-06 0-2 5-Point composite residential soil sample collected from Residence 4 and adjacent to the Willard/Puzzle mine waste pile and drainage
1G-R-SO-07 0-2 5-Point composite residential soil sample collected from between Residence 3 and 4 and adjacent to the Willard/Puzzle mine waste pile and drainage
1G-R-SO-01 0-2 5-Point composite residential soil sample collected from Residence 5 and adjacent to the Willard/Puzzle mine waste pile and drainage
1G-R-S0O-02 0-2 5-Point composite residential soil sample collected from Residence 5 and adjacent to the Willard/Puzzle mine waste pile and drainage
1G-R-SO-03 0-2 5-Point composite residential soil sample collected from Residence 5 and adjacent to the Willard/Puzzle mine waste pile and drainage
1G-R-SO-04 0-2 5-Point composite residential soil sample collected from Residence 5 and adjacent to the Willard/Puzzle mine waste pile and drainage
1G-R-S0O-05 0-2 5-Point composite residential soil sample collected from Residence 5 and adjacent to the Willard/Puzzle mine waste pile and drainage
1G-R-SO-15 0-2 5-Point composite residential soil sample collected from Residence 5 and adjacent to the Willard/Puzzle mine waste pile and drainage
1G-BK-01 0-2 Background discrete grab soil sample
1G-BK-02 0-2 Background discrete grab soil sample
1G-BK-03 0-2 Background discrete grab soil sample
1G-BK-04 0-2 Background discrete grab soil sample
1G-R-S0-0P-01 0-2 Discrete grab soil residential sample collected from Residence 5, adjacent to the waste pile located on the residential property and adjacent to the
Willard/Puzzle mine waste pile and drainage
1G-R-5S-04 0-2 Discrete grab soil sample of waste rock adjacent to residential property
1G-R-SS-OP-03-12-18 12-18 Discrete grab soil sample of waste rock adjacent to residential property
1G-R-SS-03 0-2 Discrete grab soil sample of waste rock on residential property at Residence 2
1G-R-55-05 0-2 Discrete grab soil sample of waste rock on residential property at Residence 2
1G-R-SS-06 0-2 Field duplicate of IG-R-SS-03
1G-R-S0-11-00-04 0-4 Interval composite residential soil sample collected from Residence 1 and near the Willard/Puzzle mine waste pile and drainage
1G-R-S0-12-00-06 0-6 Interval composite residential soil sample collected from Residence 3 and near the Willard/Puzzle mine waste pile and drainage
1G-R-S0-12-06-10 6-10 Interval composite residential soil sample collected from Residence 3 and near the Willard/Puzzle mine waste pile and drainage
|G-R-SO-14-00-06 0-6 Interval composite residential soil sample collected from Residence 5, adjacent to the waste pile located on the residential property and adjacent to the
Willard/Puzzle mine waste pile and drainage
|G-R-SO-14-06-10 6-10 Interval composite residential soil sample collected from Residence 5, adjacent to the waste pile located on the residential property and adjacent to the
Willard/Puzzle mine waste pile and drainage
|G-R-SO-0P-02-12-18 12-18 Int.erval composit_e residentia_\l soil samr_)le collected from Residence 5, adjacent to the waste pile located on the residential property and adjacent to the
Willard/Puzzle mine waste pile and drainage
|G-R-SO-13-00-06 0-6 Interval composite residential soil sample collected from between Residence 4 and 5, adjacent to the waste pile located on the residential property and
adjacent to the Willard/Puzzle mine waste pile and drainage
|G-R-SO-13-18-24 0-6 Interval composite residential soil sample collected from between Residence 4 and 5, adjacent to the waste pile located on the residential property and
adjacent to the Willard/Puzzle mine waste pile and drainage
|G-R-55-01 0-2 Onsite 5-point composite soil sample collected from the waste pile located on the residential property and adjacent to the Willard/Puzzle mine waste pile and
drainage
|G-R-S5-02 02 Onsite 5-point composite soil sample collected from the waste pile located on the residential property and adjacent to the Willard/Puzzle mine waste pile and
drainage
1G-SS-SD-02 0-2 Onsite linear 5-point composite sediment sample collected from the Willard Adit 2 drainage and adjacent to the southeast corner of Residence 5
1G-5S-SD-03 0-2 Onsite linear 5-point composite sediment sample collected from the Willard Adit 2 drainage and adjacent to the southeast corner of Residence 5
1G-SS-SD-01 0-2 Onsite linear 5-point composite sediment sample collected from the Willard Adit 2 drainage and adjacent to the southern edge of Residence 5
Notes:
in. - inches

bgs - below ground surface
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Residential Soil Sampling Analytical Results Summary Table 9-1
October 2015
Background Samples Residential Samples
Sample ID'|  EPA Soil EPA Soll RSLs 1G-BK-01 1G-BK-04 1G-BK-02 1G-BK-03 IG-R-S0-01 | IG-RS0-02 | IGRSO-03 | IGR-SO-04 | IG-R-50-05 1G-R-50-15 IGR-SO-06 | IG-RSO-07 | IG-RS0-08 | IGRSO-09 | IG-R-SO-10 | IG-R-50-11-00-04 [ IG-R-50-12-00-06
Sample Depth|  SCOMs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in.bgs | ThreeTimes | 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-4in. bgs 0-6in. bgs
Date
Type Field Sample Duplicate Field Sample | Field Sample | Concentration | Field Sample | Field Sample | Field Sample | Field Sample | Field Sample Duplicate Field Sample | Field Sample | Field Sample | Field Sample | Field Sample |  Field Sample Field Sample
Notes| RDSC | CRSC| Residential | Industrial Dup of IG-BK-01 Dup of 1G-R-S0-05
Analyte Units
Total Metals
Aluminum me/kg dry wt [ 70,000] NE | 77,000 [1,100,000] 10100 8510 5430 13500 40500 8820 7400 10400 10200 6490 6260 6300 3250 6970 5860 6680 8750 10100
[Antimony me/kgdrywt | 30 | NE 31 470 1 R 0534 || 1.02(202) [1][ 0994 [R 6.06 101 [R[ 0992 [)] 101 [R| 0995 [R 16 [ 15 b 099 [R[ 116 |+[ 0992 [R] 0983 [R 1 R 0.992 R 0.983 R
Arsenic me/kgdrywt | 30 [o71| o.68 3 16.5 15 14.3 8.52 49.5 12.4 23.9 9.14 3.81 97.1 84.3 10.9 25 7.89 3.1 16.9 9.01 88
Barium meg/kg dry wt | 10,000] NE | 15000 | 220,000 133 113 112 198 504 185 173 145 149 118 111 97.6 133 126 75.7 138 145 161
Beryllium me/kg drywt | 100 | NE 160 2,300 5.01 Y 5.03 [y 4.94 Ul 497 [u - 504 |u[ 497 [u[l sos [u] 498 [ul so1 [u 4.95 Ul 495 Ju[ so6 [u[ 496 [u] 492 [u] sor |u 4.96 [y 4.92 [y
Cadmium me/kgdrywt | 30 | NE 71% 980 267 228 5.99 2.62 17.97 121 5.26 128 0.968 0.758 0.725 0.994 4.66 229 0.489 247 113 135
Calcium me/kgdrywt | NE | NE NE NE 7050 6050 83500 5400 250500 3610 4090 3080 3730 931 886 3680 3340 6880 1920 3270 3180 3760
Chromium me/kgdrywt | 200 | NE | 120,000 |1.800,000 143 128 7.26 10.9 42.9 16.2 157 27.1 19.7 7.75 8.34 8.42 574 8.45 10.1 103 123 17.7
Cobalt me/kgdrywt | 20 | NE 23 350 7.29 6.19 6.99 6.96 21.87 6.49 6.55 7.16 7.32 3.98 4.05 6.35 5.27 623 3.89 7.87 7.78 7.85
Copper me/kg drywt | 3,000 | NE | 3100 47,000 | 29.8(36.4) [J 26.8 ] 21.9 i 102 | 109.1 32 i 363 [4] 355 [4] 207 [1] ee1 |3 643 ] 187 |J| 336 [J[ 191 [J] 129 [4] 2723 |1 222 ] 29 ]
Iron me/kg dry wt | 50,000] NE | 55000 | 820,000 20700 17200 19900 16300 62100 20600 19100 21600 20100 46300 42400 21200 16700 18800 10900 20300 22100 21800
Lead me/kgdrywt | NE | NE 400 800 333 282 ] 22.9 i ss | 999 138 [J| 464 ) 161 [J] e84 [ 761 | 676 J| soo [i] 36 | 107 | 338 [ a3 [y 117 ] 179 ]
me/kgdrywt | NE | NE NE NE 4220 3500 1440 2820 12660 4160 3460 4840 4820 2670 2710 2120 1320 2350 2400 2620 2950 4310
me/kg dry wt | 10,000] NE [ 1800 26,000 919 764 649 901 2757 665 951 700 653 524 492 469 969 660 275 1060 559 723
Mercury me/kgdrywt | 20 | NE| 11 46 0.077 0.073 0.075 0.095 0.285 0.055 0.078 0.042 0.041 0.118 0.115 [ 0.02 0.191 0.081 0.024 0.111 0.048 0.056
me/kgdrywt | NE | NE 390 5,800 22 192 6.54 3.85 19.62 215 252 16 227 2.56 222 34 223 2.92 194 172 2.03 372
Nickel me/kg drywt | 1,000 | NE | 1,500 22,000 18.8 165 41.9 113 125.7 123 14.2 18.9 14.9 7.58 8.02 175 7.28 145 75 111 16.1 14.7
Potassium me/kgdrywt | NE | NE NE NE 2430 2000 |1+ 1180 1590 |1 7290 1900 |3+[ 1960 [s+] 3560 [s+] 2510 [s+] 1440 |1 1450 | 1490 1] 905 |U|_ 1960 [3+| 1830 [1+] 1670 || 2320 I 2730 ]
Selenium me/kg drywt | 300 | NE 390 5,800 2 Y 201 [y 6.35 199 |U 19.05 202 Ju[ 199 [u[ 202 [u] 199 Ju 2 Y 1.98 ul 198 Ju[ 202 Ju[ 198 [u[ 197 [u 2 [y 1.98 [y 1.97 Y
Silver me/kg drywt | 300 | NE 390 5,800 0787 [J[ o705 ] 218 0994 | U 6.54 0695 | J 21 112 0995 |U[ 567 47 099 |u] 182 0992 |u[ 0983 [U] o092 |1 0.992 Y 0.78 ]
Sodium me/kgdrywt | NE | NE | NE NE 1000 |ul 1010 Y 987 Ul 994 [u - 1010 |u[ 994 Ju[ 1010 [u[ 995 [u| 1000 [u 989 Ul 990 Ju[ 1010 Ju[ 992 [u] 983 [u| 1000 [u 992 [y 983 [
Thallium me/kgdrywt | 1 | NE 078 12 1 Y 101 Y 193 167 579 101 |u[ 0994 [u[ 101 [u| 0995 |u 1 Y 0.989 Ul 099 Ju[ 101 [u[ 0992 [Uu] 0983 [U 1 Y 0.992 Y 0.983 Y
[Vanadium me/kgdrywt | 700 | NE 390 5,800 334 29.3 38.6 284 115.8 18.4 17.8 243 21 125 128 15.7 10.1 16.4 135 17.7 19.8 237
Zinc meg/kg dry wt | 20,000] NE | 23,000 | 350,000 276 233 206 160 828 235 631 229 205 293 254 199 725 274 93.8 393 223 248
Notes:
Bold  Theanalyte was detected above the method detection limit.
Bold Italics_ The analyte concentration exceeds the EPA industrial soil RSL human health screening benchmark.
Bold" The analyte concentration exceeds the EPA residential soil RSL human health screening benchmark.
Bold  The analyte concentration exceeds the SCDM RDSC, CRSC, residential and industrial soil RSL human health screening benchmarks.
Bold  The analyte exceeds 3X and is attri to the Site.
Bold  The analyte concentration exceeds 3X background, the SCOM RDSC and CRSCs, the EPA residential soil RSL human health screening benchmark, and is attributable to the Site.
bgs below ground surface
CRSC  Cancer Risk Screen Concentration
In The associated value is considered estimated high.
I The associated value is considered estimated low.
] The associated value is an estimated quantity.
EPARSL  U.S. Environmental Protection Agency (EPA) Regional Screening Level (RSL) for Soil (November, 2015).
in. inches
NE None Established
u The material was analyzed for, but was not detected above the reporting limit.
mg/kg  milligrams per kilogram dry weight
R The associated analytical value should be rejected.
RDSC  Reference Dose Screen Concentration
SCDM  EPA Superfund Chemical Data Matrix (June, 2014).

Data is not defined for this cell.

Diet based RSL

Sample locations are available in Figure 9.

Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Residential Soil Sampling Analytical Results Summary Table 9-1
October 2015
Background Samples Residential Samples
Sample ID'|  EPA Soil EPA Soil RSLs 1G-BK-01 1G-BK-04 1G-BK-02 1G-BK-03 1G-R-50-12-06-10 | IG-R-50-13-00-06 1G-R-50-13-18-24 1G-R-50-14-00-06 | IG-R-S0-14-06-10 | IG-R-50-OP-01 | IG-R-SO-OP-02-12-18 | IG-R-50-OP-04 | IG-R-55-03 1GR-55-06 1GR-55-05
Sample Depth|  SCOMs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in.bgs | Three Times 6-10 in. bgs 0-6 in. bgs 0-6 in. bgs 0-6.in. bgs 6-10in. bgs 0-2in. bgs 1218 in. bgs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in. bgs
Date|
Type Field Sample Duplicate Field Sample | Field Sample | Concentration |  Field Sample Field Sample Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample | Field Sample Duplicate Field Sample
Notes| RDSC | CRSC| Residential | Industrial Dup of 1G-BK-01 Dup of 1G-R-50-13-00-06 Dup of IG-R-55-03
Analyte Units
Total Metals
[Aluminum me/kg dry wt [ 70,000[ NE | 77,000 | 1,100000] 10100 8510 5430 13500 40500 6380 8610 8390 10200 12300 5280 6160 4180 6260 6380 1650
[Antimony mg/kgdrywt | 30 | NE 31 470 1 Rl 0534 |J)| 1.02(2.02) [)-| 099 |R 6.06 177 J- 1.01 R 101 R 0.999 R 101 R 5 R 0.861 3| 0921 || 0535 |- 0775 0917 [
Arsenic me/kgdrywt | 30 |o071| o068 3 165 15 143 852 495 288 221 19.7 5.93 4.13 246 64.6 242 42.7 48.1 526
Barium meg/kg dry wt | 10,000( NE | 15000 | 220,000 133 113 112 198 594 160 145 142 131 126 131 165 170 119 127 544 | |
Beryllium me/kgdrywt | 100 | NE 160 2,300 501 |u[ 503 U 494 |U| 497 [U - 491 U 5.04 U 5.05 Y 5 U 5.04 U 5 U 5 Ul 49 [u[ s02 |u 297 Ul 40 [U
Cadmium mg/kgdrywt | 30 | NE 71% 980* 267 228 5.99 262 17.97 4.03 0.991 1.03 11 125 173 17 524 159 171 0198 | U]
Calcium me/kgdrywt | NE | NE NE NE 7050 6050 83500 5400 250500 2750 2850 2800 2890 2650 2510 3850 6600 2480 4610 27| Ul
Chromium me/kgdrywt | 200 | NE | 120,000 | 1,800,000 143 128 7.26 109 429 16.4 131 12 197 274 7 ] 103 6.43 104 106 214
Cobalt me/kgdrywt | 20 | NE 23 350 7.29 619 6.99 6.96 2187 7.27 75 7.41 678 7.18 5.05 535 6.19 62 6.68 2.05
Copper me/kgdrywt | 3,000 [ NE | 3100 47,000 | 29.8(36.4) [J 26.8 J 219 i 102 [ 109.1 386 ] 35 ] 324 345 ] 22.1 1| 233(290.98) | ) 825 I 334 [J] ass [ 29.9 e |
iron me/kg dry wt | 50,000( NE | 55000 | 820,000 20700 17200 19900 16300 62100 21500 30200 28100 19600 21900 176000 63700 18700 39800 43900 22900
Lead me/kgdrywt | NE | NE 400 800 333 282 J 22.9 i 815 [ 999 665 ] 137 ] 103 J 116 ] 110 1 192 ] 264 7% (i 1 [ 116 a7 |
me/kgdrywt | NE | NE NE NE 4220 3500 1440 2820 12660 2430 3220 3150 4320 5070 1690 2600 1930 2610 2630 345
me/kg dry wt | 10,000( NE | 1,800 26.000 919 764 649 901 2757 1210 562 604 597 682 210 581 1610 557 535 75.6
Mercury me/kgdrywt | 20 | NE 11 46 0.077 0073 0075 0.095 0.285 011 0.081 0.074 0.032 0.014 I 0074 |1 0.073 | 0085 [1] 0059 || 0.082 #0178 |
mg/kgdrywt | NE | NE 390 5,800 22 192 6.54 385 19.62 2.48 2.01 18 13 101 U 5 U 2.65 2.51 2.83 2.76 113
Nickel me/kgdrywt | 1,000 | NE | 1,500 22,000 188 165 a1.9 113 1257 121 157 146 153 17.1 119 1.1 11 16.1 163 535
Potassium mg/kgdrywt | NE | NE NE NE 2430 2000 [1+| 1180 1590 | J4] 7290 1390 N 2290 I+ 2170 2570 s 3310 I 1520 I+ 1490 | 1250 [+] 1580 || 1700 1050 [
Selenium me/kgdrywt | 300 | NE 390 5,800 2 U 201 U 635 199 |u 19.05 1.96 U 202 U 202 Y 2 U 202 U 10 U 2 Ul 199 [u[ 200 U 1.99 Ul 101 [
Silver mg/kgdrywt | 300 | NE 390 5,800 0787__[J| 0705 |1 218 099 U 6.54 4.26 1.01 U 058 ] 0.726 ] 101 U 267 J 178 2.08 0897 [ 112 3.07
Sodium me/kgdrywt | NE | NE NE NE 1000 [u[ 1010 |U 987 U 94 |u - 982 U 1010 U 1010 Y 999 U 1010 U 1000 U 999 Ul 993 [u[ 1000 |U 994 U 988 [U]
Thallium mg/kgdrywt | 1 | NE 078 12 1 U 1.01 U 193 167 579 0.982 U 1.01 U 1.01 Y 189 2.28 5 U 0.999 U 0993 1 U 0.994 U[ o098 [U
Vanadium me/kgdrywt | 700 | NE 390 5,300 334 293 386 284 1158 166 202 183 234 268 162 166 158 173 172 454
lzinc mg/kg dry wt | 20,000[ NE | 23,000 | 350,000 276 233 206 160 828 636 258 250 204 216 630 436 708 325 350 67.4
Notes:
Bold  The analyte was detected above the method detection limit.
Bold Italics _ The analyte concentration exceeds the EPA industrial soil RSL human health screening benchmark.
Bold ] The analyte concentration exceeds the EPA residential soil RSL human health screening benchmark.
Bold  The analyte concentration exceeds the SCOM RDSC, CRSC, residential and industrial soil RSL human health screening benchmarks.
Bold  The analyte concentration exceeds 3X background and is attributable to the Site.
Bold  The analyte concentration exceeds 3X background, the SCOM RDSC and CRSCs, the EPA residential soil RSL human health screening benchmark, anc
bes below ground surface
CRSC  Cancer Risk Screen Concentration
I The associated value is considered estimated high.
I The associated value is considered estimated low.
) The associated value is an estimated quantity.
EPARSL  U.S. Environmental Protection Agency (EPA) Regional Screening Level (RSL) for Soil (November, 2015).
in. inches
NE None Established
u The material was analyzed for, but was not detected above the reporting limit.
mg/kg  milligrams per kilogram dry weight
R The associated analytical value should be rejected.
RDSC  Reference Dose Screen Concentration
SCDM  EPA Superfund Chemical Data Matrix (June, 2014).

Data is not defined for this cell.

Diet based RSL

Sample locations are available in Figure 9.

Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Residential Soil Sampling Analytical Results Summary

October 2015
Background Samples Site Source Samples
sample ID'|  EPA Soil EPA Soil RSLs 1G-BK-01 1G-BK-04 1G-BK-02 1G-BK-03 16-R-55-01 16-R-55-02 1G-R-55-04 | IG-R-SS-OP-03-12-18
Sample Depth| ~ SCOMs 0-2in. bgs 0-2in. bgs 0-2in. bgs 0-2in.bgs | ThreeTimes | 0-2in.bgs 0-2in. bgs 0-2in. bgs 1218 in. bgs
Date
Type! Field Sample Duplicate Field Sample | Field Sample | Concentration [ Field Sample | Field Sample | Field Sample Field Sample
Notes| RDSC | CRSC| Residential | Industrial Dup of 1G-BK-01
Analyte Units.
Total Metals
Aluminum me/kg dry wt | 70,000] Ne | 77,000 [ 1,100,000] 10100 8510 5430 13500 40500 2550 6650 6440 1570
Antimony mg/kgdrywt | 30 | NE 31 470 1 R[ 0534 || 1.02(202) [)-| 099 |R 6.06 109 [)-| 101 |R| 09 [R 0.985 R
Arsenic me/kgdywt | 30 | 071] o068 3 165 15 143 8.52 295 38.1 11.4 7.38 175
Barium me/kg dry wt | 10,000] NE | 15000 | 220,000 133 13 112 198 594 67.6 121 118 94.5
Beryllium me/kgdrywt | 100 | NE 160 2,300 5.01 Y 5.03 U 294 U[ 297 U - 503 |U[ 503 |u| 497 |u 293 U
Cadmium mg/kgdrywt | 30 | NE 71% 980* 267 228 5.99 2.62 17.97 0175 || 145 145 0.197 U
Calcium me/kgdrywt | NE | NE NE NE 7050 6050 83500 5400 250500 251 |U| 5030 870 206 U
Chromium me/kgdrywt | 200 | NE | 120,000 | 1,800,000 143 128 7.26 109 22.9 257 14 12.1 167 J
Cobalt me/kgdrywt | 20 | NE 23 350 7.29 6.19 6.99 6.96 2187 267 65 6.1 157
Copper me/kgdrywt | 3,000 | NE | 3,100 47,000 | 29.8(36.4) [J 268 ] 219 i 102 [ 109.1 206 [J| 235 |J| 208 [ 13
ron me/kg dry wt | 50,000] NE | 55000 | 820,000 20700 17200 19900 16300 62100 30700 19300 17200 16500
Lead mg/kgdrywt | NE | NE 400 800 333 282 ] 229 1| 815 [ 999 323 [J] o979 [J] 812 |J 88.7 J
me/kgdrywt | NE | NE NE NE 4220 3500 1440 2820 12660 520 3200 3070 247
me/kg dry wt | 10,000[ NE | 1.800 26,000 919 764 649 901 2757 116 699 617 102
Mercury me/kgdrywt | 20 | NE 1 6 0.077 0073 0.075 0.095 0285 0155 [J+| 0055 |3| 0037 [i+] 0892(0.487) ||
me/kgdrywt | NE | NE 390 5,800 22 192 654 3.85 19.62 7.08 2.1 212 386
Nickel me/kg drywt | 1,000 | NE | 1,500 22,000 188 165 419 13 1257 8.02 179 178 454
Potassium mg/kgdrywt | NE | NE NE NE 2430 2000 || 1180 1590 |14 7290 1260 [1+] 1820 [+ 1880 [4] 1630 ]
Selenium me/kgdrywt | 300 | NE 390 5,300 2 Y 201 U 635 199 [U 19.05 200 _|u[ 201 |U| 199 |U 1.97 U
Silver mg/kgdrywt | 300 | NE 390 5,800 0787__[J| 0705 |J 2.18 099 |U 6.54 6.14 101 |U[ o099 |U 217
Sodium me/kgdrywt | NE | NE NE NE 1000 [U[ 1010 Y 987 U[ e U - 1010 |U[ 1010 Ul 94 |U 985 U
Thallium me/kgdywt | 1 | NE 078 12 1 Y 101 U 193 167 5.79 101__|U[ 101 |u| o099 [uU 0.985 U
Vanadium me/kgdrywt | 700 | NE 390 5,800 334 293 386 284 1158 5.67 175 182 2.96 U
Zinc mg/kg dry wt | 20,000] NE | 23,000 | 350,000 276 233 206 160 828 95.7 238 216 399
Notes:
Bold  The analyte was detected above the method detection limit.
Bold talics _ The analyte concentration exceeds the EPA industrial soil RSL human health screening benchmark.
Bold ] The analyte concentration exceeds the EPA residential soil RSL human health screening benchmark.
Bold  The analyte concentration exceeds the SCOM RDSC, CRSC, residential and industrial soil RSL human health screening benchmarks.
Bold  Theanalyte exceeds 3X and s attri to the Site.
Bold  The analyte concentration exceeds 3X background, the SCOM RDSC and CRSCs, the EPA residential soil RSL human health screening benchmark, ang
bgs below ground surface
CRSC  Cancer Risk Screen Concentration
In The associated value is considered estimated high.
I3 The associated value is considered estimated low.
J The associated value is an estimated quantity.
EPARSL  U.S. Environmental Protection Agency (EPA) Regional Screening Level (RSL) for Soil (November, 2015).
in. inches
NE None Established
u The material was analyzed for, but was not detected above the reporting limit.
meg/kg  milligrams per kilogram dry weight
R The associated analytical value should be rejected.
RDSC  Reference Dose Screen Concentration
SCDM  EPA Superfund Chemical Data Matrix (June, 2014).

Data is not defined for this cell.
Diet based RSL

Sample locations are available in Figure 9.

Adjusted value for J qualified data based on OSWER Directive Factors for Inorganic Analytes.
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Source Sediment Analytical Results Summary Table 9-2

October 2015
Sample ID* A GG T s Consensus-Based 1G-SS-SD-01 | 1G-SS-SD-02 1G-SS-SD-03
Date Benchmarks 10/28/2015 | 10/28/2015 10/28/2015
Type Field pl Field pl Dupli
Notes| Residential | Industrial | Invertebrates | Mammals TEL PEL Dup of 1G-55-SD-02
Analyte Units
Total Metals
Aluminum mg/kg dry wt 77,000 1,100,000 NE NE NE NE 1840 1380 1440
Antimony mg/kg dry wt 31 470 78? 0.142° NE NE
Arsenic mg/kg dry wt 0.68 3 60" 5.7% 5.9 17
Barium mg/kg dry wt 15,000 220,000 330° 1.04° NE NE
Beryllium mg/kg dry wt 160 2,300 40° 1.06° NE NE
Cadmium mg/kg dry wt 71* 980* 20" 0.00222° 0.596 3.53
Calcium mg/kg dry wt NE NE NE NE NE NE
Chromium mg/kg dry wt 120,000 1,800,000 0.4 0.4° 37.3 90
Cobalt mg/kg dry wt 23 350 NE 0.14° NE NE
Copper mg/kg dry wt 3,100 47,000 50° 5.4° 35.7 197 d 92.1
Iron mg/kg dry wt | 55,000 820,000 NE NE NE NE
Lead mg/kg dry wt 400 800 500" 0.0537° 35 91.3
Magnesium mg/kg dry wt NE NE NE NE NE NE
Manganese mg/kg dry wt 1,800 26,000 4507 4000” NE NE 67.5 52.2 44.7
Mercury mg/kg dry wt 11 46 0.1% 0.1° 0.174 0.486 0.047 I+ 0.046 J+ 0.049 I+
Molybdenum | mg/kg dry wt 390 5,800 NE NE NE NE 9.97 U 9.91 U 10.1 U
Nickel mg/kg dry wt 1,500 22,000 200* 13.6° 18 36 9.97 U 9.91 U 10.1 U
Potassium mg/kg dry wt NE NE NE NE NE NE 444 J+ 571 J+ 522 J+
Selenium mg/kg dry wt 390 5,800 417 0.0276° NE NE 19.9 u 19.8 ] 20.1 u
Silver mg/kg dry wt 390 5,800 NE 4.04° NE NE 9.97 u 9.91 u 10.1 u
Sodium mg/kg dry wt NE NE NE NE NE NE 997 U 991 U 1010 U
Thallium mg/kg dry wt 0.78 12 NE 0.0569° NE NE 9.97 U 9.91 U 10.1 U
Vanadium mg/kg dry wt 390 5,800 NE 1.59° NE NE 29.9 U 29.7 U 30.2 U
Zine mg/garywi] 2300 | 30000 | o0 | eer | 12 | s (NN NN
Notes:
Bold The analyte was detected above the method detection limit.
Bold Italics  The analyte concentration exceeds the EPA industrial soil RSL human health screening benchmark.
The analyte exceeds the TEL.
Bold The analyte exceeds the TEL and PEL.
Bold The analyte concentration exceeds 3X background and the EPA residential soil RSL human health screening benchmark, and is attributable to the Site.

The analyte concentration exceeds one or more EPA Eco-SSL screening benchmarks.
The analyte concentration exceeds 3X background, the EPA residential soil RSL human health screening benchmark, both EPA Eco-SSLs, and is attributable

to the Site.
R The associated analytical value should be rejected.
I+ The associated value is considered estimated high.
J The associated value is an estimated quantity.
EPA RSL U.S. Environmental Protection Agency (EPA) Regional Screening Level (RSL) for Soil (November, 2015)
NE None Established
TEL Threshold Effects Levels
PEL Probable Effect Levels
U The material was analyzed for, but was not detected above the reporting limit.
mg/kg dry wt milligrams per kilogram dry weight
* Diet based RSL.

B Sample locations are available in Figure 9.

2 Taken from: http://www.epa.gov/chemical-research/interim-ecological-soil-screening-level-documents
3 EPA R5 ESL Soil.8creening Benchmark

ORNL Invertebrates Soil Bcreening Benchmark.
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Enclosure 2

1)

2)

3)

4)

Property Descriptions

Permanent Parcel Identification: 2371-0530-00-008, Schedule: 6517456, Property
Description: TR 7-77 Sec 05 Qtr. 3 Mining Claim(s) cont. 7.6678 acres GRAPHIC MS#
5785A Acres 2.4374 LITTLE CALLY MS# 5654 Sq. ft. 6788 OURAY MS# 5654 Sq. ft.
40887 TECUMESEH MS# 5127 Acres 3.4809 PT OF CLAIMS EAST OF BOREAS
PASS

Permanent Parcel Identification: 2371-0530-00-007, Schedule: 6517457, Property
Description: TR 7-77 Sec 05 Qtr. 3 Mining Claim(s) cont. 8.4760 acres IRON SPRINGS
MILLSITE MS# 5785B Acres 3.9696 GRAPHIC MS# 5785A Acres 1.4979 LITTLE
CALLY MS# 5654 Sq. ft. 4216 TECUMESEH MS# 5127 Sq. ft. 4751 PT OF GOVT
LOT 68 SQFT 125368 PT OF CLAIMS WEST OF BOREAS PASS

Permanent Parcel Identification: 2371-0530-00-004, Schedule: 2809570, Property
Description: TR 7-77 Sec 05 Qtr. 3 Mining Claim(s) cont. 3.5576 acres PUZZLE LODE
MS# 5599 Acres 3.5576

Permanent Parcel Identification: PPI: 2371-0530-01-001, Schedule: 400357,

Property Description: Lot 1, 1 Dunkin Hill Sub #2



Enclosure 3

Lien Record Index

Title

Description

Property Number 1

Summit County Assessor Maps show Transamerica Realty
Services, Inc. as the current owner of Property No. 1 claims.
Sheriff’s Certificate of Purchase and Deed show Grantee for
claims as Mortgage Trust of America (a predecessor of
Transamerica Realty Services, Inc.).

Property Number 2

Summit County Assessor Maps show Transamerica Realty
Services, Inc. as the current owner of Property No. 2. Sheriff’s
Certificate of Purchase and Deed show Grantee for claims as
Mortgage Trust of America (a predecessor of Transamerica Realty
Services Inc). Finally, a portion of the property was acquired from
the U.S. Department of Agriculture in 1986 (Grantee identified as
Transamerica Realty Investors).

Property Number 3

Summit County Assessor Maps show Transamerica Realty
Services, Inc. as the current owner of Property No. 3. Sheriff’s
Certificate of Purchase and Deed show Grantee for claims as
Mortgage Trust of America (a predecessor of Transamerica Realty
Services, Inc.).

Property Number 4

Summit County Assessor Maps show Transamerica Realty
Services, Inc. as the current owner of Property No. 4.

Transamerica Name Change
Documents

On March 3, 1982 Mortgage Trust of America changed its name to
Transamerica Realty Investors. On December 17, 1986
Transamerica Realty Investors changed its name to Transamerica
Realty Investment Corporation. On December 31, 1989,
Transamerica Realty Investment Corporation changed its name to
Transamerica Realty Services, Inc.

EPA Cost Summary for Illinois
Gulch Site

This shows the costs the EPA has incurred at the Illinois Gulch
site.

Redacted Combined Assessment
for Site Inspection/Removal
Assessment at Illinois Gulch,
Breckenridge, Summit County
Colorado

The EPA’s Combined Assessment report for the Illinois Gulch site
shows that the property subject to the CERCLA section 107(l) lien
is contaminated with hazardous substances. The report is lightly
redacted to obscure personally identifiable information contained
in appended maps.
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